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MATEMATHKA 


A. A. JE3HH 


CMEWMAHHDIE 3A AUN JIS HEKOTOPbIX NAPABOJINUECKHX 
CHCTEM 


(ITpedcmasrzeno axademurom C. JI. Coboneseim 7 IV 1956) 


IIpHBoquMble pacCMOTpeHHA TeCHO CBA3aHbI Cc padoramn (1, 2), H MbI Oyqem 
MOJIbSOBaTbCA BBEJCHHbIMH B 9THX CTATbAX ONPeeJICHHAMH HW OOOSHATeHHAMH™. 
1. T-lapaOomuueckune cuctemp. B (1) Obi paccmorpeHbl cme- 
IWaHHble 3aayH JIA WeKOTOPbIX CHMMETPHUHBIX THNepOowMyeckuX CHCTeM. 
~CBolicTBO runepOOJIMYHOCTH BbIPaKasOcb B TpeOOBaHHH CTPOroli NOMORKUTeMbHON 
fompexenenHoctu Matpuupt A°. Ilycrs Tenepb matpuupt A°(o = 1,..., 2) uMeror 
iry 2ke CTpykTypy, 4To u B (?) **, HO MatpHua A® He Mpeqnomaraetca cTporo 
OJIOKHTEJIbHO-ONpeyeJIeHHOH TO BCeM NepeMeHHBIM. IlycTb ona uMeeT paHr R, 
R 


R 
me R<N, u , ayiUptt) > 2 >) uj}. Byaem npeqnonarats, Kpome Toro, 
k, l=1 k=1 

uTO ONepaTop sleBol uacTH ypaBHeHua Eu =f yyoBnerBopser ycsosuio A 
(cm. (?)). Torga B o6aacTH Q, orpaHHueHHO nNwocKOcTAMH 


OCHOBHOE€ HepaBeHCTBO 


ue] Eu] (F) 


MoxkeT ObITb NOJYUeHO pH «HavaJIbHbIx» YCJIOBUAX 


5, = 9 (4a 01|7,=--- = UR|p, =9 Watt Ee) 


Uy |=... =UR 


H TeX Ke «KpaeBbix» (T. e. ycuoBHAX Ha Sp, T,, p= 1,...,n), uTO HB (?). 
B pesyibTaTe paccMoTpeHui, MOBTOpsAIOWMx paccmMoTpeHHa (+), Nomyuaerca 
TeopeMa CyIIeCTBOBaHHA HW e/[MHCTBEHHOCTH CHJIbHOrO pelleHHa. 

TIpn R<N ecrecrBeHHo Ha3BaTb CHCTeMy paccMaTpHBaemoro THNa 7 -Tapa- 
OouHYeCcKOl («THIa TeMJONPOBOAHOCTHY, B OTJMYHE OT HHOM NapaOomMuHOCTH, 
paccmoTpeHHoit HuxKe). IIpu R = 0 cucrema T-9naunrnuna. Takopol aBuAeTCa, 


HallpHMep, cucTeMa 


Ouse Ous Ou, Ou, 
ol — a ees ee ine eh ((\ ee) ew (() | 
Ox, OXs a I a Us : x 2 ( ) 


* PaccmoTpenua (2) BO MHOTOM 6H3KH K HJesM, pasBHTbIM B (*). BeiIxox B KOMMJIeKCHY10 
o6lacTb, mpoBeyeHHbii B (4), MO3BOTAA NONyYHTb HepaBeHcTBO (F) NpH HYJIeBbIX TpaHHYHbIX 
YCOBHAX JIA UWINpOKOrO KJlacca OMepaTOpoB, He MOAcKasbIBaeT, OLHAKO, coo6paxkeHHH, 
NOSBONAIONLHX XOTA Obl B MpocTeHmHX CyyaAx BbIAeCIHTh «MOJyHyJeBble> paHHuHble 
YCNOBHA, COOTBETCTBYIOUHe paspellHMOMYy PaclIHpeHHio. 

#* QnemeHTbl Ap, MATPHIL A® (9 =1,..., 1) He JOKHBI 3aBHCeTb OT XxX, (TpeOoBaHHe, 


mpomyuleHHoe B (1)). 
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Ee cuntatb, uro cuctema (1) coorsercrsyer ypaBHeHwio Au, —u, =} 
TO «CMellaHHble» 3aqauH, paccMoTpenuple B (1), MepexoqaT H60 B U,|s = 


a! = 0. Ypasnenua Kom — Pumana jaioT 3JIMMTHYHOCTh HHOre 
fl | 


mH60 B 


Tuma. 
2. H-rapaOomuueckue cucteMbl. [Ipororunom paccMaTpHBaeMbl2 


ypaBHeHHi mocuyKHIa CucTeMa, H3y4yeHHad B (°). 
Ilyerh B HeKoTopoii o6acrH Q cucreMa MOXeT OBITh 3allHcaHa B BHAK 


Eu+ Go =f, Gru=0, (h 


rye E, G — nexoropble qudpepenttvasbuble oneparoppl Tuna (E) B (?), MpHyeN 
G* —(popMambHO compaxKeHHE yaa G. lycra #, F* —runpOepTosbl mpo) 
crpancrBa B Q, B KOTOpbIX, B COOTBeTCTBHH C (7), MOryT ObITb OnpejeeHb 
pacimpenua onepatopos G, G" pu rpanwunpix ycsopusx (VT), (I"), psaamuc 
MOpoxaroulwx pyr Apyra (compsxKeHHEIX). CorsacHo () WMeeT MecTc 
pa3uioxKeHHe 


KH =28O0Dd (& = Ray; Das ra): | 
0 | 

OrmerHM, TO 3aHcb CHCTeMbI B Bue (h) Tpe6yer, YroObI YHCIO KOM- 
IIOHEHT W& ObIIO paBHO UHCJIyY KOMMOHeEHT 9JemeHTa € 7", a onepatop E Opi 
3ajlaH KBajipaTHbIMH MaTpHaMi. 
Ecau mpeycrapuTb ce6e mepBoe u3 ypaBHneHul (h) cipoeKTHpoBaHHbiM 

B D, TO OHO OyyeT HMeTb BHI: ) 


Euly =T lp (GuE%). (h” 
' 


EcrecrBeHHO C4UHTaTb YOBJeTBOpAIOMeH ypaBHeHusam (h) dyHKHIo u ED 
(Tr. €. YOBJETBOPAIOULy!IO, B HEKOTOPOM CMbICJIe, ypaBHeHHio G°u= 0), jas 
KOTOPOH B COOTBETCTBYIONI€M CMBICJI€ BbITOJIHeEHO paBeHcTBO (h’). | 

@MuxKcupyemM Jia onepatopa E cucremy JONYyCTHMbIX rpaHHUHbIx ycsoBul (A) 
CONPA2KeHHbIX C CHcreMoH ycnoBul (A*) yaa E*. Byyem ropoputp, uro u ED 
ABIIAeTCA cNaObIM D-peleHHeM ypaBHeHusA (h’) npw ycwoBusax (A), ecam mpY 
mobo WED 1 Qe« (as) CIpaBeAJIHBO PaBeHCTBO 


[u, E°w] = [f, @). 


Bylem ropoputb, 4TO u € D ABJMAeTCA CHJIbHbIM D-pewieHHeM ypaBHeHHua (h’) 
mpH ycwoBpuax (A), ecu cylecTByeT MocefoBaTeIbHOCTh (pyHKUM u; E C,. 
uzjED fF) Qe ay Takas, 


ju—u,|>0; | Eu,|o—flpl|-0 npu isoo. 


CooTBeTcTBYyIOUlve paciipeHusA onepatopa EF, onpeyeenubie BD, 6yjem 
Ha3bIBaTb CJIAObIM H CHJIbHBIM D-paciiupeHuem E, o6o3Hayaa ux EX(A), 
E® (A). 

Jlemma 1. /Tycmo Oaa u@Qe (a) cnpaeedaueo Hepasexcmeo [u, U]< 
<7? [E (A) 4, uj. Toeda dan ue Qe (A) 


luI< PIED (A) a}. 


CuneyctBpue |. CnuabHoe D-pemenue efuHcrBeHHo. 

CaeqctBue 2. O6uacrb u3MeHeHHA CHIbHOrO D-pacuiMpeHns” onepa- 
Topa E 3aMKHyTa B D. 

OueBu HO yTBepxeHHue: PyHKUMA WE D, oproroHaDHaN OGOAaCTH U3MeHeHUS 


CHJbHOrO D-paciiMpenusx oneparopa E(A), sBasnetea cna6bim D-pemennem 
ypaBHeHHsl 


E> (A’)w = 0. (2 


004 


| Takum o6pasom, Kak u B (1), WWIH AOKasaTemBCTBa CYUeCTBOBaHHS CHVIb- 
{loro D-pelleHus cucTembr (h’) JocrarouHo JoKasaTb, To cma6oe pemenue 
/paBHeHHA (2) ABJIACTCA CHJIbHBIM, OTKYJa, B CHJIY EMMHCTBEHHOCTH MocseqHero, 
yMeT CEMOBATb TycToTa OpToroHadbHOrO JONOMHeHHA K Rega): Heke Mp! 
MAMeTHM TIpoBeqeHHe TaKorO JOKasaTebCTBa Ha IIpHMepe OHO! CHCTeMBI, 
1 CeHYacC PaCCMOTPHM Borpoc 06 oTbICKaHuN (byHKWMH V, CUMTad, 4TO eMH- 
PTBEHHOe CHJIbHOe D-pelwieHHe cuctrembl (h’) cyujectrByer. IIpexye Bcero, Hao 
jipequosoxuTD, uTo No G(T)u=e¢€ ss dbynKuuA v6 Q¢g ip) MOmReT OpiTb BOC- 
‘TaHOBJIeHa (ObITh MOXKET, C TOUHOCTHIO JO KOHCTAaHTHI HT. m.). Ho, Kpome 
jroro, BooOule ropopsa, u3 Eu; |g} g@ He culefyet, uro Eu;jg uMeeT ripejen, 
1 CMbICJI 1paBoOl wacTH paBeHCTBa 


Rl Salty ole (3) 


i> oo 


(IO KOTOPpOMy MbI JOJDKHbI BOCCTaHOBHTb UV) HesceH. MorKHo, OHaKO, yKa3aTb 
HEKOTOpbie {OCTaTOUHbIe. yCJIOBHA, OOecheuHBalollve HasMyHe CMbICa y 
lim Eu;|,. TakoBbiM ABAeTCA, HallpHMep, yCJIOBHe HHBapHaHTHOCTH TMOAMpo- 


i+ oo 
yeTpaHctBa D orHocuTeJbHO Eg. Sromy TpeOoBaHHto yOBJeTBOpAeT ONepaTop 
$N€BOH 4YaCTH ypaBHeHuli MakcBesna, paccMaTpHBaeMbIxX Kak MlepeonpesesenHan 


CHCTe€Ma BHfla 


28 ot H = flor CG =9, A 


) JONOMHUTEbHO, UTO ONPeMeTHTeb KAK MOM U3 KJIeETOK He OOpallaeTcA B HYJb. 
lIlycrp 


” 7 


v= (4, Daye ee ie ei aie, ea), 
= ov Ou OU, Ue \ 
Gu pee, s ) 2 : ; ha 2) ’ 2 ? 
| OX, Ox Ox, Ox, 
Ou. au. u“ ou. 
ay) Mee 1 n a) n 
brs e as 0%, On, a ei OX, , 


Ilyerb ycnosusa (I) qua G wMeror BHI: 


Vile = 03°") Valse — (Se =D (Se + 7), 


(lad E 


a ycnopua (A) qua onepatopa E 
El. =0; w'|sg=~ i Ulp—9 (WHC... ws whe (ul,..., Wty). (A) 


B cisly npeqnooxKeHus 0 HeoOpallleHHH B HYAb OnpefemuTeseH KNeTOK, 
yenosua (A) jONycTHMbI, HM CONps2KeHHbIe C HMMM ycOBHaA jaa E” CyTb 


W\r,=9; w'|ss=~; w"\sg=0. (A*) 
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PaccMoTpuM onepaTopbl ocpesHeHHA 


Cc AjpamMu, ompeyeneHupimu B (*). [lonox%xuM 


aod d xe 


a) 1* 
di =a. | une 

Jiu = Chia oe oat atlas Sliaiy vita), J,w= (J i@,, orate J iWn, J i, entens J iWn).. 
Torga upuH mo6nx u, wt FH, Jiu, JweC, u 


Jiu € Og (A) Jw €Qr- (A*)> (5)) 


T. €. YOBNCTBOPAIOT COOTBETCTBYIOWNHM KPaeBbIM YCJIOBHAM. 
Jlemma 2. H3 w&D caedyem JiweD. | 
Torga Qaa mo6ol PyHKUMH uw, ABsIAIOMeHCaA claObIM D- peleHHeM Oj{HO- | 
pogHoro ypaBHeHua Buya (2) (c & Bmecro &*), npn mpoMsBo/bHHOH WED, 
YUHTHIBaA (5), MOXKEM 3allMcaTb 


[E*J;w, u] = 0. (6)) 


| 


Cieqya TOMy Xe IviaHy, 4TO Hu B ('), MOxKeM OTCIOJa NpPHATH K ee 
HHIO O CYILECTBOBaHHH MOCJeOBaTeJIbHOCTH OMepaTopoB J; TakOH, 4YTO Ws 
Wu, YNOBMeTBOpAIOWeH IpH moOCOH wED paseuctsy (6), 


EJju|g—>0 mpu i—oo. (7) 


Ilockoubky Js paccMoTpeHHbIX’ onepatopop FE (A), E* (A) cnpaBesmeBa 
JiemMa 1, u3 (7), Kak yKa3bIBaJIOCb BBIILe, CuleyeT Teopema: 

Teopema. Cunonoe D-pewenue cucmemot (h’') npu paccmompennoti cmpyK- 
mype onepamopoe E (A), G(I') cywecmeyem u eduxcmeeHHo. 

OrmeTHM, 4TO ypaBHenua (4) mocse WOOaBsIeHHA K JICEBbIM UaCTAM JIByX 
Me€pBbIX ypaBHeHHH pafMeHTOB IIpOH3BOJIbHbIX (pyHKUHH Oy/yT HMeTb CTpykK- 
TYpy, COBNaarollly!o C ONMCaHHOH B TocmeqHeM pasyeye. (B (4) onpesemuTenH 
KJIGTOK PaBHbl HYyJIO, HO, TEM He MeHee, COOTBETCTBYIOULHe KpaeBble YCJIOBUA | 
OCTaIOTCA JOMyCTHMBIMH.) / 

Tlomb3ytocb CuIy4aeM BbIPASHTb HCKPEHHIOIO OlarofapHOCTb MOeMy HaydHOMY 
pykopoyuTemuo akay. C. JI. Co6onepy 3a Heu3MeHHOe BHAMaHHe. 


MockoscKHi rocyapcTBeHHblii YHHBepCcuTer Tloctrymusio 
um. M. B. Jlomonocosa 27 III 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1A. A. He3un, HAH, 107, Ne 1 (1956). 2 A. A, _e3uu, JAH, 110, Ne 1 (1956). 
Cc. JI. Co6oues, Vies. AH CCCP, cep. matem., 18, Ne 1 (1954). 4 L. Hérman- 
er, Acta Math., 94 (3—4) (1955). 
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Fornage Akagqemuu nayrx CCCP 
1956. Tom 110, Ne 4 


MATEMATHKA 
10. Jj. MAKCHMOB 


OWEHKH KOI®®HUMEHTOB JIA HEKOTOPbIX KJIACCOB 
AHAJIATHUECKHX ®YHKUMA 


(IIpedcmasaexo axademukou B. H. Cmupxosum 3 V 1956) 


B craTbe pacCMaTpHBAaIOTCA Cwleyloulve Ba Kylacca aHasHTHYeCKHX PyHK- 
Mh wH Cx(p, q) H Sx(p, q). 

\)} C,(p, q)—kaace dyuKunh f(z) = 27 (1 + c.2 + c.22 ++ ...), peryuiApHbIx 
3 |z|<cl u oOnayatomux cBolicTBaMH: JA KaxKyoH yak f(z) us 
Toro Kslacca Haligetrca 0, O<o<1, Taxoe, uro npu o< | z[<1, z=rei® 


a) { Ref +O db > — 6) (| Re {1 1 3 2h dd = 2pr. 


6, —Tt 


fecb §,<  6,— mo6nie, 1<qg<p, p— uesioe. 
, Sx(p, g)—xaacc pynxuni F (z)=27(1 +a,z2+a,224+...), peryap- 
fbx B | z|<(1l u oOmagatomux cBOlCTBaMH: JIA KaxyonH dyHKunu F (z) 
3 3TOrO Kslacca Haligetca 0, O<o<(l, Taxoe, uTo mpw p< |z|<l, 
pe rele ee . 


a) eet ©) 49> — 6) ( Re {z Fo | dé = 2pr. 


0; —T 


WBnecb 6,< 6, — mo6nle, 1<g<p, p—ueuloe. 
| Teopema l. Java dynkyutt 


F (z) = 29(1 + ayz4+ oz? 4+...) € Sn (Pp, 9G) 
C uKCUPOBANHbIMU MOOYAAMU HYAeLL %, UMeIOM MeCMO MouHole OUeHKU 
| ap | <An, (1) 


(= 2)eP 


p—4 
ronan T ( + 77) + Le 2) = 


: = 27(1 + Ayz+ Ap2?+---)€Sz(p, q). (2) 


Tloka3ateampectTso. Jina knacca S,(p, g) UMeeT MeCTO CTPpyKTypHaA 
hopmy.1a (*) 
: Bed 


F (2) = 2 Mz 2)a—ie)| | Eee ae (| x 
: a (3) 
x exp |- 2p \ In (1.— e-?8z) dp | ’ 


—Th 
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© BeulecrBeHHo, |o| <7; «(6), w(0)—HeyObiBatoulne B [—v%, =], Hop 
19 wT 


MHpPOBaHHble YCJIOBHAMH \ da (0) =4,; \ dv. (6) = 1 yHkuuH. 


Sanumem F(z) B ae F(2) =u(2Qe(=2P, rye u(z) 


ae I] (1 & ja XnZ) MHOPOWIeH, HMeCIOULMH MaKCHMaJIbHble M0JIOKH- 
(oA 
“hk 


TeJIbHbIe KOSPPHUHEHTHI JIMIUb B Cyyae, Kora 


P—q 


u (Z) =z I] (1 ceacaail (1 + | &, | 2); 
k—1 
° Ce be 


Q(z) = \ _ 


a“ (6) —(byHKUHA, HMeIOUlad MaKCHMaJIbHbIe MOJIOKH- 
eS wee 3 


4 a 
TeJIbHbI€ + KOSpPHUHeHTbI JIMUIb B ciyyae, Kora Q(z) = ae H (2) = 


== ZeXp |— 2 \ In (1 — e—!®z) dp. (6)|— 3Be3][Had, OHOMMcTHad B | z |< 
= a | 
(PYHKUHA, HMeIOULad MaKCHMaJIbHbI€ MOJIOXKHTCJIbHbIC KOSPPHIUMEHTHI JIMIWE 


B cJlyuae, Kora 
Zz 


I Oe te, 


CoeqHHAA BCe BMeCcTe, Nowyuaem (2) u (1). Teopema joKkasana. 
Caeyerspue. na dyHKuni 


f(a) 200) he +e? ie Cap; @) 


Cc HKCHpOBaHHbIMH MOJYJAMH HyJIeH MpOH3BOAHOH &, HMeIOT MeCTO TOUHbI 
OWeHKH 


ee (4) 
rye A, — kosppuuvents! ynKunH (2). SHak papeHcrBa B (4) HMeeT MecTO 
TOJIbKO JIA (PyYHKUHM 

= esevee elhz 29! (4 + e'Bz) 
i= ale Fag t )Ol HF lite belle) ee ar apse 


rye 8 — BeULeCTBEHHOe UHCJIO. 


WokasateapcrTso. Ecau F (z)€S, (p, q), To f (2) =\q = azeca(p, q). | 
0 


IIpumensa (1) k cbynkuun F(z), nomyaum (4) aus f(z). 
Teopema 2. /Iaa dynkyuti 


| (2) = 2 1 Cmte? Comat es | 
Kaacca Cz(1, 1) umerom mecmo mounole oyenKu | 


| Camti |< - Tl (e+ n) (6); 


ITH OWeHKH qoxasanp I’. M. Vouys3uubim (?) quit Kulacca 3Be3\HbIX, OHO- 
JMCTHBIX PYHKUHH Ba (°), ABMAIOWLerocA MoAKNaccom Knacca Cz(1, 1). 
908 


B yacrnocrn, u3 (6) caegyer 
TO it | eral ie 


DH faa 2 | Creal eee doy 


SHaK paBeHCTBa B (6) HMeeT MECTO TOJIbKO JWIA (PVHKILAH 


z 
1 (2) = agg am» 


rye 8 — BelllecrBeHHOe HCI. 
JlokasareabcTsBo. PynKunu (5) Kmacca C,(1, 1) Moryr ObITh npes- 


CTaBJIEHbI CTPYKTYPHOH copmyvioli 


je) =Sexp [— = ( In (1 —e-M2”) dy (6)] | ee dz. (0) }dz. (7) 


—it 


Siecb 9, « (6), »(6)— Te xe, uTo u B cbopmyme (3). Popmyaa (7) WoKasbl- 
{BaeTca TaK 2Ke, KaK MH CTPykTypHad tbopMywa Aa Bcero Knacca C:(p, q) (*). 
V3 (7) umeem 
[' (2) = ®' (2) V (2), (8) 


rye 


o (2) =(exp[—2 \ In (1 — 6-2) du (8)) dz = 
0 —T 


=2+ On 4qet? ={ Dom422" 41 ie Sree 


5, ig .—i0d.m 
V (2) od \ —* Cane Zz do. (0) == | ae Amz” a5 Gomer” ae os. 


me ei8,m 


<x 
® (z) — BbiInyksiaa, ofHOHCTHaA B | Z| <1 dyHKuna. Jina nee (*) 


n—l 


cee | Saree (e+=), (9) 


M 3HaK PaBeCHCTBa HMeeT MECTO TOJIBKO AIA (pyHKUHH 


(Dp (Z) = \ dz 
0 


(A= eiBy™) 2/m 


Jlerko BHJeTb, UTO 
| Gan | <2 (10) 
SHaK paBeHCTBa MMeeT MECTO TOJIbKO JIA (PYHKUMH 


= {+ efbzm 
V (2) Se { — eibym- 
M3 (8) nosyyaem 

(am + 1) | Cnm+1 | < | ‘a ed | + | Dray | (m a= 5) | Om--4 | ae ia 


2 (nm +A) | Onamas | - 
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MakcumyM Be yacru Oyler Tora, Kora HMeIOT MeCTO 8HaKH PaBeHCTBé 
BO (9) al0)ser Kora 


See. eee 


pf tee ei by Zz 
lr cae oe 2/m 4 __ eihym pal (14 — 2/82) afm ° 
aa 


CueactBue. Jaa pbyHxKunn 
F(z) = 2 Om jae" om pet FE |. C Sn (hy 1) 
HM@IOT MeCTO TOUHBIE OMCHKH 
ight 


nm+i1 
n! 


| Qnm4i |< 
h=1 


B yacTHocTu, npH m= | 
dees 


QTa oueHKa Joka3aHa PoOeprconom (*) Awa Kuacca (yHKWHH, 3Be3qHbI 
TO HallpaBJIeHHi0o. 
SHak papeHcTBa B (11) uMeeT MeCTO TOJIbKO JIA (PyHKUMH 


4 + ef8z™ 


DSN es ee armee 


JoKasaTenbetBo, Ecun f(z) ¢C,(1, 1), To F(Z) =2f- eyes ate 
IIpumMenaa onenky (6) kK cbyHKkuun f(z), nomyaum (11) aaa F (Zz). 


Tlocrynuso 
24 IV 1956 
WMTHPOBAHHAS JIATEPATYPA 


170. T. Maxcum os, JIAH, 100, Ne 6 (1955). 2 T. M. Tonys3uu, Marem. 
c6opH., 36, 8. 2(1929). % M.S. Robertson, Am. J. Math., 58, No. 3 (1936). 
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Joxrnage Akaqemun nwayr CCCP 
1956. Tom 110, Ni 4 


MATEMATHKA 


9. T. MO3HAK 


ANNPOKCHMAUHS BECKOHEYHO MAJIbDIX H3PHBAHHK 
NOBEPXHOCTEH HYJIEBOM KPUBK3HbI : 


(ITpedcmasaeno axademuxom A. H. Koamozopostim 5 V 1956) 


1. Ilone ckopocret z Mpou3sBOMbHOrO GecKOHeYHO MaNOro H3rH6aHHA OTMUG- 
HOH OT MJIOCKOCTH NoBepxHoctH S HyMeBOM KPHBU3HbI Ha KAKO WpAMOMMHeH- 
{Hou oOpasyromeli S sBsiaeTca TomemM Ckopocteli ABwKeHUA STO COpasyoMel 
\(7,?). Tlone ckopocteli 6ecKoHeYHO Masloro u3ru6aHUusA ABYrpaHHOro yrvia Ha peb- 
pe 5TOrO yria TakxKe ABJIAeTCA NOMeM ABuxKeHHA. EcrecTBeHHO OSTOMY mpey- 


WouaraTb, TO MOO0e MOMe CKOpocTeli z OeckOHeyHO Masioro u3rHOaHuA S 


n 

}MoxeT ObITh alilpOKCHMHPOBaHO NOIAMH Z O€CKOHEYHO MasIbIX H3rHuOaHuH, an- 
{UPOKCHMHPYIOWWHX NOBepxHocTb S npusmMatTouyjoB S, — MHOrorpaHHUKOB, BHYy- 
(TpeHHne peOpa KOTOpbIX CXOAATCA K IPAMOMHHeHHDIM OOpasyroutuM S. B Janno 
}cTaTbe paccMaTpHBaeIca BOMpOC OO aNNPOKCHMaLHH OeCKOHEYHO MaJIbIX u3rnOa- 
HUM NoBepxXHocTeH HyvieBoh KpuBUsHbI. IloKkasbiBaeTcA BO3MOXKHOCTb allmpo- 
}kKcuMaluHu OeCKOHeYHO MaJIbIX H3rHOaHvi OMHOCBA3HOFO KYyCKa IIPON3BOJIbHOK 
NOBePXHOCTH HYJICBOH KPHBH3HbI. PaccmMaTpuBaeTcA Take anlpokcuMalun 
(6ecKOHeYHO MaJIbIX H3rHOaHHH MUHOFOyroJIbHbIX *KeNOOOB — rOMeOMOPHBIX 
| KOJIBLY MOBepXHOCTeH, CKJICCHHbIX H3 UMJIMHAPOB, OOpasylive KOTOPbIX Mapai- 
} JebHbI PUKCHPOBaHHON MocKocTH. I]pv MOMOMLM anmpoOKCHMalHOHHBIX MeTOJOB 
| yCTaHaBJIMBaeTCA BCe MHOKECTBO O€CKOHCUHO MaJIbIX H3rHOaHHH MHOFOyroOlib- 
HBIX 2KeJIOOOB. 

2. Ilycrb P —Tpou“3BoubHublii MHororpaHHuK. MuororpaHHuk P MoxeT 
|MMeTb CaMonepeceyeHHa, OfHaKO MIpH OecKOHeYHO MaJIbIX H3rHOaHHAX JIMHMH 


camonlepeceyeHua urHopupyem. Ilomem ckopocreit z OeCKOHeYHO Mavloro H3- 
rHOaHua MHOrorpaHHuka P OyjeM HasbiBpaTb Mole, ONpeemloulee HavaJb- 
Hy!o jecbopmaunio P, cBOxAMLyIOCA K MepeaMbIBaHuAM rpaHeH P Mo Henepe- 


cekalollumMca juaroHasam. Ilostomy Avia onpeqemeHuA MoMA 2 Ha P jocrTa- 
TOUHO 3HaTb ero 3HaveHHA B BeplwiuHax P. SaHyMepyem  BeplIHHbI 


| muororpanuuka P. Ilyctb x, WH x; —BeKTOpbl BepmmuH P, NpMHaquexkalllnx 
OJHOMy HM TOMy xe peOpy, a Z, HU Z;—3HAYeHHA TOMA Z B THX BepuIMHaX. 


Tlonomum Axp, = Xp —X1 U AZpr = Zp — 21. PaccmoTpuM kKakyto-.1H00 rpaHb 
-mHororpauunka P. Vmetor mecro COOoTHOIIeHHA 
Axnt + AZn = 0, 
Axnt AZam + AXnmAZai = 0, (1) 
NS Az), = 0. 
Dy Oe nl 


(B 9THX COOTHOUIeHHAX MujeKcbI k, J, m MpMHUMalOT BCe 3HaYeHHA, COOT- 
BeTCTBYIOULHe paccCMaTpHBaeMoit rpaHH, MpHyem oOosHayeHHve AZpm, Hallpu- 
Mep, YyKa3blBaeT, 4TO BePINHHbI C HOMepaMH k M m IIpHHaynexaT OfHOMy 
peOpy.) OdparHo, ecu AZp, —pemlenua (1), TO NpH MOMOU{H STUX BEKTOPOB 
CTpoHTca Nome SecKOHeYHO MaJioro usrHOaHHA paccMaTpuBaeMol rpaHi. 
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BpieIHM Tellepb Ha MHOPOrpaHHHKe He3aBHCHMbIe MHKJIbl Ty Hu mpHcoe 
JIMHUM K COOTHOIMeHHAM (1), 3amHCaHHbIM ANA, BOEX rpanel P, COOTHOINeHH 


S) Az = 0. (2 


Cuctemy (1), (2) Mo*xXHO pacCMaTpHBaTb Kak CHCTeMy ypaBHeHHli Oecko- 
HeuUHO MaJIbIX H3rH6anHii MHOrorpaHHuka P. ITO sMHeHHaA OHOpOHAaA CH- 


crema asireOpawuecKHX ypaBHeHHH OTHOCHTeJIbHO KOOPAHHaT BEKTOPOB AZpt. 
C 9Toli TOUKH 3peHHA UccweoBaHHe OecKOHeYHO MaJIbIX H3rHOaHHH MHOro- 
PpaHHHKOB — 3ajlaua YHCTO asireOpanyeckast. 

3. ITyctb S — MopepXHocTb HyJleBolH KPHBH3HbI, OrpaHHyeHHad J[BYMA psA- 
MOJIMHCHHBIMH OOpasyIOULUMH H BYMA KpHBbIMH L, u Ly. Byem cuntTaTb paquyc- 
BekTop S TpHKJbI HelpepbiIBHO udpepenunpyemoh MyukuwelH, KPHBbI 
L, u Ly KOCTaTOUHO PiaKHMH (HallpHMep, TPH2KbI HEMpepbiBHO Audpepenuup y~ 
eMBIMi). [lorpe6yem Takxe, YTOOBI MHHHMYM Yrvia MexK]Y KaCaTeJIbHOH K KPHBOH 
L, M COOTBETCTBYIONIeH Np AMOJIMHEHHOK oOpasyrolelt S Obit roso2%KUTeAbHEIM. 
Takve Ke OrpaHHyeHua HasioxwKUM Ho Ha Le. IIpu srux npesnomoxwxeHvAX Mee 
MeCcTO TeCpeMa: 

Teopema 1. Jlm60e mpuxxdo HnenpepoleHo Oudbqepenyupyemoe nos 
cropocmett 2 OeCkKOHYCHO MAAC2O UseUudAaHUA noeepxHocmu S MOIKHO annpo- 
KCUMUpOBAMb Nnowamu OeckKOHeYHO MANIX UseubaHUtL annpokcumupyrouyux S 
npusmamoudos. 

JjoKa3aTesibCTBO TeOpeMbl MO2*KeT ObITb UpoBeeHO CwIeyIOWHM OOpa3om. 
CuHayasa CTPOHTCH MOCJIeAOBATeIbHOCTb MIPH3MaTOHAOB, all pOKCHMUpytoulnx S. 
Jlaa 3TOrO MOXHO, HamlpHMep, BBeCTH Ha Ly, HaTypaJibHEl Napamerp u (Mox*- 
HO cuHTaTb, YOO <u <1). 3atem B TOUKax L,, COOTBETCTBYIONINX TOUKaM pasOue- 
Hua T° cerMeuta 0 <ul , CTPOATCA KacaTeJIbHble WMOCKOCTH kK S. OTH NIOCKOCTH 
oOpa3yioT rpaHH mpHsmMaTonja. Herpyquo yOequTbCA B TOM, UTO MOXKHO OrpaHh: 
UHTb ITOT IPH3SMATOH TaKHMH JIOMaHbIMH Lr U Lor W NOCTPOUTb TaKOe HOBO Pas- 
Ovenne T cermMeHTa0<u <1, 4TO BHYTpeHHnue peOpa IIpH3MaTOHJOB pH H3Membye- 
HHH pa3sOuenua T OyAyT CXOAMTbCA K TPAMOJHHEHHbIM OOpasyrouluM S, a JO- 
Mauble L;r H Lor BMeCTe C KaCaTeJIbHbIMH OYAYT CXOMUTbCA K KpuBbIM L, u Ly. 
Byyem cuntatb, uo Jwuna Aw MakCHMabHOrO YaCTHYHOrO cerMeHTa s060re! 
pasOuenua 7” yoBseTBopset cooTHoWeHHIo Au << M/n, rye M — ne 3apucamas 
OT pa3sOveHHsl KOHCTAHTA, aM — YHCJIO WaCTHUHbIX CeEfMeHTOB pasOvenus. Pas6ue-; 
une 7 B 3TOM Cily¥ae YAOBMETBOPAeT TAKUM 2Ke YCJOBHAM, | 


B cusry cbopMyiupoBaHHoro Bl. | CcBOlcTBa Nowe Z 6ECKOHeEUHO MaJIbIX H3- 
rHOaHu NOBepXHOCTH S HYJ€BOH KPHBUSHbI OCTATOUHO 3HaTb 3HaYeHHA ITO! 
NOJIs| Ha PPAHMYHIX KPHBbIX L, U Le, a B CHJIY HEMPepbIBHOCTH STOLO MOI MOKHC 

C MO60H TOUHOCTLIO 34MCHHTb ero sHavennsi Ha L, u Ly 3HaveHHAMM B TOUKAX 
9THX KPHBbIX, COOTBETCTBYIOMUUX pasOnennto T, pactipocrpanue STH 3HaYeHHA Hal 
ocTaJIbHbIe TOUKH L, u L2 JMHeHHO. Takum oOpasom, Moule z ecTeCTBeHHO anpo-) 
KCHMHpyeTCH YKa3aHHbIMH MOJIAMH, KOTOPbIe, OMHAKO, HE ABJIAIOTCS NOJAMU 6eC-! 
KOHeYHO MaJIbIX H3rHOaHHH NoOcTpoeHHoro npu3smMatTonya. TIpupamenus m10+} 
CTPOeHHDbIX IroeH, alll pOKCHMMPYIOULHX HONE 2, YOBMETBOPAIOT HEOAHOPO)HbIM) 
ypaBuennsam (1), MOLYJIM IpaBblxX YaCTeH KOTOPbIX He IIPeBbILalOT, COOTBETCTBEH-} 
Ho, BemmuHH bAu}, 6Au,, 0, rme 8+ 0 npn Au->0, a Au,— yutnua COOTBETCTBYIO-} 
ero YaCTHUHOLO CerMeHTAa ‘pasOuenus A (ypannenue (2) B paccmMaTpHBaeMmoM caly-} 
wae He HY2KHO). ITOT MakT UM CMAN MpeMMOMOKEHUA OTHOCHTEIbHO TOBepX-} 


n 
HOCTH S M03BOJIMIOT IOCTPOHTb Ha YKa3aHHOM paHee IpH3MaTouje move z 6ec-| 
KOH€4YHO MaJIOrO H3rHOaHuA, KOTOPOe OTMMYAeTCHA OT CoorBercTByiollero arimpo-| 
KCHMUMPYtOUlero OJ Ha BEKTOPHOe MOe, MOJYJIb KOTOPOrO B KaxJoli TOUKe He 
ipepocxoquT Ad, rye K — Kouctanta, He 3aBHCAILAA OT pasOueHUs, a 9TO H AO-| 
Ka3biBaeT Teopemy |. 
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Sameuaunue B mpouecce joKasateibcrBa OWeHHBAWWTCH CHayaa He 
a3HOCTH TlOJleH, a BEKTOPbI 62;, MOrpelmHocteli, paBHbie pasHocTamM upupa- 
(CHUM MOeH OecKOHEYHO MaJbIX U3rHOanUil IpUsMaTOHAOB H MOA ZB TOUKAX 


30uenna L, u Ly. Tlonyuaercn ouenxa: | 62,1) << KdAu,. 910 Hep aBeHCTBO 
OKaSbIBAeT, UTO HMeeT MECTO CXOAMMOCTh HE TOJbKO MOCTPOeHHbIX Novel 
SCKOHEYHO MaJIbIX H3rHOaHHH MpH3sMaTONAa,, HO H MpOMSBOAHbIX STHX TMOVelt. 
4} 4. PaccMorpuM Tenepb OecKOHeYHO MaJble H3THOaHHA MHOFOYFOJIbHBIX 2Ke- 
60B Gm, TOMCOMOPHBIX KOJIbILy MOBePXHOCTeH, CKJICCHHbIX 143 ILHJIMH pos, 
PAMOJIHHEMHbIe OOpasyioulWe KOTOPbIX HapasVIebHbI :buKCHpOBaHHOL MIO- 
soctu x. [Ip sToM paccmaTpuBaioTca TakxKe »%KeN06a Cc camMomepeceyeHueM, 

HakO JIMHHH CaMOlepeceyeHHH MpH OeCKOHeEUHO MaJIbIX H3rPHOaHuAX WPHO- 
,{apyem. Karkgoe sBeHo Takoro >Ke06a — IMAMHApH4ecKad NOBepxHoctTD, 
rpaHHyeHHad ABYMA TPAMOJIMHeMHbIMH OOpasyiOllMMH HM ABYMA KPHBbIMM 
j1 H Le (10 9THM KPHBbIM NPOHCXOMMT CKNeHBaHHe yKa3aHHOrO 3BeHa Cc Jpy- 
_fAMu 3BeHbaMH). Byjlem mpeqmouaratb, TO Kaxoe 3BeHO yOBNeTBOpsAeT 

COBHAM, CPOPMYJIMpOBaHHbIM B HayaJie i. 3. Byfem, Kpome Toro, cunTaTb, 
\/fO MHHHMYM YIJIOB, KOTOpble OOpasyioT KaCaTeJIbHbIe MWIOCKOCTH B TOUKaX Gyn, 
INIOCKOCTbIO = TIOJIOMKUTeMEH. 

Ja MHOPOyroJIbHbIX 2%KeIOOOB allllpOKCHMHp ylOle MHOPOrpaHHHKH MOXHO 
focTpowTb cvieqyiouluM oOpa3om. Ilyctb Ha peOpe L, nepBoro 3BeHa Gy BBe- 
jeH HaTypaJbHbIi Mapamerp u(O<u< 1). Dror napamerp ecrecrBeHHO pac- 
‘lpoctpaHsetca Ha pyre peOpa Gm, HO, KOHE4HO, Ha OCTaJIbHbIX peOpax 
‘Ye OyyeT, BooOMle roBopsA, HaTypasmbHbIM. Pas6venue T cermenta 0O<u < 1 
SyHeM, Kak HW paHbue, cunTaTb, uro Au< M/n) nopoxyaer pa3z6venue 


eOep Gm» HM MO3BOHeT MOCTPOMTh BIvCaHHbIM B G,», MHOrorpaHHuK Gin. IIpu 
‘igMembyeHHu pa36veHHii 9TH MHOrorpaHHUKH G,, almpoKcuMupyior Gm (oue- 
HHO, YTO He TOMbKO K Gm CXOAATCA MHOrorpaHHUuKA Gy, HO MH MsOcKOcCTH 
paneit G’, CXOATCA K KaCaTeJIbHbIM MocKocTaM G,,). Kakoi-mH60 rpaHHy- 
bili MHOPOYrOJbHUK MHOPorpaHHuka Gi, ABJIA€TCA €MHCTBCHHBIM He3aBHcH- 


iwpimM WHKsIOM. O6o3sHauHM yepe3s Ax,(/=1, 2,...,m) BekTOpbI CcTOpOH 
(roro MuoroyrompHuka. Tlapansenpnpie 3THM CTOpOHaM BeKTOpbI peep Gi, 


iyyem o6o3HauaTb Ax,,; (lepBbIli HHeKC — HOMep y3ula Ha peOpe xe106a Gyn, 
n 
sTOpoii — HoMep 3BeHa). CoorBercrByloulwe NpHpalleHuaA Nowa z OyqemM 060- 
| ru 
sHauaTb Az,;. Bektopbi pedep Gin, allllpokcuMupyrouive peOpa x*e100a Gin, 
n n 


ibyleM O603HauaTb Nee COOTBETCTBYIOULHe IpupalleHuA z yepes Aza; (oue- 
HHO, YTO BeKTOpb! Ax;; ABJIAIOTCA OTCJIbHbIMH OOPasyIOWMMH UM JIMH]- 
)0B, a BekTopbl Ax,; /Au, CXOAATCA K KaCaTeJIbHbIM pe6ep 2xe06a G,). 


Bs n 
paBHeHHA 6eCKOHEYHO MaJIbIX H3rHOaHHH MHOrorpaHHlka Ge, MO?KHO 3allH- 
‘aTb Tak 


im n 


Ax Az =U; Me AZ = (OB (I) 
i 
Axng oA2,7 = 0; Axa;  AZn == — AxniAZni , (II) 
n PUR 
Axe ies Ant = — Axa: AZni44 is eed rice est [ons il Dees It): 


(Bropoe u3 ypaBHenuh (1) copmajlaer Cc ypaBHeHHeM (2). OcrauibHbie ypaB- 
HeHMA MoryT ObITb NosyyeHbI W3 cucTembl (1) H Hao6opot. ) CooTHomeHHa (I) 
mpeycraBssior CcoOoli ypaBHeHHA GecKOHeYHO Ma\JIbIXx u3rHOannl rpaHHuHou 


wo nn 
wOMAaHOM MHOrorpaHHHka Gi. 
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Teopema 2. Jlw60e nore GeckoHe4HO MaNO2O UZeUbAHUA epanuudHod Ao) 
MaHoli mMHOeoepaHHuKa Gi OOHOSHALHO npodoaz#aemca Ha 6eCb nnocoepary 
HUK Gin: ‘ 

Jloka3satTeabcrTsBo. [lockoubky BeKTOpbI Az, W3BeCTHbI, TO MpH m0 
MOIULH cHcTemp! (II) ONHOSHATHO OMpefeIAIOTCA BeKTOPHI Az. SaTem oftH 


3HAUHO CTPOATCA BeKTOPbI Zot, YROBJeTBOPAIOUINe ypaBHeHHAM, aHaJlorH4: 
HbIM ypaBeHuam (I). AHasOrHyHO CTPOATCA BCE OCTaJIbHbIe BeKTOPbI AZpr ¥ 


— 
AZp1. TlocrpoeHuble BeKTOpb! ONpeyesAloT Moe SecKoneyHO Mavioro usrH6a 


HHA MHOPOrpaHHuka Gi. 

JloKa3aHHasd TeOpeMa TO3BOJICT YCTAHOBHTb BO3MO2KHOCTb AallIIPOKCHM 
UM MpOH3BObHOrO TOA OecCKOHeYHO MawOoro H3rHOaHHA MHOTOYroJIbHOre 
*Ke00a. MMeHHO, ciipaBeluiuBa Teopema: 


Teopema 3. Jl60e none z OecKONe4HO MALO2O US2UOAHUA MHOZOYye2OA 
a 


HOz0 9ceN00Aa Gm moxcem Oolmb annpoKCUMUPOBAHO NoOAAMU Z O€CKOHELHO MAAOLL 


useuOaHULL MHOeCepaHHUuKOe Gin. 
JloKasatebcTBo STO TeOpeMbl B OCHOBHBIX YepTax coBMafaeT c WoKasai 
TeJIbCTBOM TeopemMp! 1. / 
Vis reopem 2 u 3 cmegyer TeopemMa e/\MHCTBeEHHOCTH: 


Teopema 4. J[lea nos 21 u 22, coenadarlujue HA epaHULYe MHOZOY201bHO!e 
#cenoda Gm, coenadarom u Ha éecem oeno0be. 

5. B 9TOM NYHKTe MPHBOAATCA MpeMIOReHUA, NOSBOJAIOMWMe OXapakTep 
30BaTb BCE MHODKECTBO O€CKOHEYHO MAaJIbIX H3rHOAHMH MHOTOYTOJIbHbIX 2%Kedl 
OoB. 

Teopema 5d. JIw60e noie OeckoneuHo manoeo Uuseu0daHUA epaHUXHe 
AOMAHOL MHOZOY20NbHO2O 9CeNCOA MODKeEM OHoIMb NPOOOADCEHO HA BeCb MHOe 
YeONbHoltt oceNOO. 

JlokasatebcTBO STOH TeEOPpeMbl MOET ObITb MpOBeeHO alMpoOKCHMaLMO! 
HbIMH MeTOaMH. 

Teopema 6. JI60ti mxoeoyeorbHolli ocen06, yOoRnemBopsAOLUlL yCAi 
BUAM, CCIOPMYAUPOBAHHbLM B Hawate n. 4, HeowecmrRutl. 

JleHcTBUTeJIbHO, HETPpHBHaIbHOe Tose, 3afaHHOe Ha rpaHulle Takoro x* 
06a, MOXKHO, B CHJly TeopeMbI 5, MPOOMKUTh Ha BeCb *Ke06. 


Mockosckui rocyapcTBeHHbI yHUBepcuTer Ilocrynusio 
um. M. B. JlomonocoBa 5 V 1956 
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Hoknagnn Akagemun Hayk CCCP 
1956. Tom 110, NM 4 


MATEMATHKA 


A. A. TAJIAJIAH 


O CXOJMMOCTH OPTOPOHAJIbHbIX PAJOB 


(II peCemasazexo axademukom IT. C. Aaexcandposeim 14 V 1956) 


Ilycrb nocmeqoBaTesbHocTh (byHKUHit 


%; (x), 2 (x), Seb try A) 5 oats (1) 


ABJIACTCA OPTOHOPMHpOBaHHON CHcTemoOH (0. H. CHCTeMoH) Ha oTpesKe [0,1], 
ce eC. 


‘ {! pi v="), 
V(x) es (x) de = | (2) 

0 Opa ta. 
Onpegenenne. [onoxKutTenbHad HeyObiBalollad (pyHKuua w(x), onpe- 
eyleHHad pH x >1, Ha3sbiBaeTcd MHOMNTeNeM Bela cucremp (1), ecam 


BINOJHACTCA YCJIOBHe: 
1) Jana smo00H MoceqOBaTeJIbHOCTH JICHCTBUTeJIbHbIX UNCet {a,}, rye 
co oo 
2 
>) Qn@(n)<. + oo, pay > Ann (x) CXOMHTCA Tourn Bcwoyy Ha [0,1]. Muo- 
n==1 fell 
bkuTeb Belinda (x) HasbiBaeTCA TOUHBIM MHOxAUTeNeM Belin, ecnu, Kpome 
TOO, BbIMOJIHAeCTCA yCJIOBHe: 
| 2) aa moo NOMOKUTeEIDHOK (PyHKUHH W(x) = O0(@(x)) MOoxHO HaliTH 
CO 
| ~ 
ITAKYy!O MOC JOBATEMbHOCTh J[EHCTBUTCIbHbIX UMC {Ay}, YTO PA » AnOn (x) 
=1 
a it 


pacxOAHTCA MOUTH BCIOy, B TO BpeMA Kak PHT my a, w(n) CxoquTcs. 
n=L 

B 1922—1923 rr. Pagemaxep u Menbulop He3aBHCHMO [pyr OT Apyra oKa- 
3au1H (pyHaMeHTaJIbHy!o Teopemy oO TOM, 4TO (byHkins |g? (x) ABJIAeTCH MHOKUTE- 
gem Betina yaa smo6oh o. H. cuctemp (1,4). Jlanee J]. E. Menpiuop no-, 
cTpOus puMepbl O. H. CHCTeM, JIA KOTOpbIX |g?x ABJIAeTCA TOUHBIM MHO- 
o«utesnem Belina (2). Ucnomp3syax ykasanupie pesysptate JI. E. Menpiosa, 
MOXKHO MOJYYHTb HEKOTOpble HOBbIe Pe3yJIbTATHI. 
Kak sierko BuyeTb, U3 TeOpeMbl Payemaxepa — Menbuopa cuieqyeT, 4TO 
eCJIM Kakad-HHOyb O. H. cucTeMa {%,(x)} OOulaqaeT XOTH Obi OJHHM TOU- 
‘HbIM MHOxKUTesem Belina, TO AuIA 3TOM CHCTeMbI CyllecTByeT TOUHbIM MHO- 
oxutelb Beiiaa w(x) = O (lg?x). To cux nop HeusBecTHo, OOJIaqaeT HM Tpo- 
‘YW3BOUIbHad O. H. cucTeMa {,(x)} HeKOTOPbIM TOUHHIM MHOxKuUTeIeM Bens. 

MoxHo mocTaBuTb culeyyroului Bonpoc. Ilycrp w(x) = O (lg? x) — mpo- 
M3BOJIbHad MOJOKUTeMbHAaA HeyObIBalollad (pyHKUMA; CyWeCTByeT JIM O. H. CH- 
crema {o,(x)}, Auld KOTOpOH 9Ta PYHKUMA ABMACTCA TOWHBIM MHOXKHTCJICM 
Beiiua? Upu mpeqnonoxenuu, 4TO (byHKuNA w(x) pacrer JocTaTOUHO lpa- 
BHUJIbHO, 3TOT BOMpOC WMeeT MOJOXKUTeIbHbI OTBET, a HMCHHO, Cmpapel- 
JUBA CJlesfyioulad Teopema. 
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Teopema 1. /Tycmo (x) — npouseoronan yAKyuA, onpedeaeHHas OAR 
x > 1 u o6aadaiwasn ceoticmeamu: | L w(x) — noaoscumerbnan HeyOolearouad 
(bYHKYUA, Cmpemsuasca K + coo npu x—> + 00; 2) 0axn awbo2e0 a >0 u Onaxl 
awb0e0 X11 w(x +a)—w(x)<lg?(x + a)—Ig?x. Toeda cytwecmeyem 
oO. HN. cucmema qynKyult {,(x)}, onpedeaennoix Ha [0,1], Oaa Komopoui 
w(x) Aeasemca mounolm mHoocumenem Bettas. 

Jlokaspipad CylleCTBOBaHHe 0. H. CHCTeM C TOUHbIM MHOAHTeJeM BeliA 
lo? x, J]. E. Menpaiosp Tem CaMbIM BlepBble OKa3aJI CYyMIeCTBOBaHHe 0. H., 
cucTemb! {o, (x)}, O6ulajjatollell TeM CBOHCTBOM, 4TO pa Pypbe HeKoTOpOHi 
(pyHKuun f(x) EL, No sTOH CHCTeMe paCXOJHTCA MOUTH BCIO/Yy. 

Yuomavytpt pesymptar Jt. E. Menpmiopa MOXKHO YCHJIMTb, a HMEHHO,, 
MOKHO J[OKa3aTb CJIeyIOuLylo Teopemy: 

Teopema 2. Kaxkoea 601 Hu OblAa He sKeUeANeEHMHAA NYAIO PYAKYUH 
(x) €L, (0,1), mosxcHo onpedeaumb makyto noAHyto 0. AH. cucmemy qbyHKyute 
{on (x)}, sadannox na [0,1], «mo pad Dypee dyrxKkyuu f(x) no amo cu- 
cmeme pacxooumca noumu ecrody *. 

PaccmoTpuM Tellepb OOmMe OpTOrOHaJIbHbIe pAbl, KOTOpblIe He O6s93a-} 
TCIbHO ABJIAIOTCA pxAaMu Dypbe oT (pyHKUHH C HHTerpHPyeMbIM KBaj[paTOM. 
B paoore (?) JJ. E. Menpuiop oka3at culeqyioulyio Teopemy: 

Teopema. Jaa npouseoaonoti usmepumot dbynKkyuu f(x) ** modeno 

Cc 


onpedeaumb mpueonomempuuecKull psd >| (an cosnx + by, Sin nx), CxoOntuyutic 
n=0 
no mepe Kx f(x), npyuuem lima, =O, limb, = 0 ***, 
N+ 0 n> CO 
Sry reopemy JI. E. Menbuiop nowyuns Kak caeycTBHe 6oslee OOMLUX TeOpeM, 
Oxka3pipaeTCa, YTO BbIleyKasaHHand TeOpeMa BepHa JIA MOObIX NOH 
O. H. CHCT€EM, a HMCHHO, CIpaBejlIMBbI TeOpeMBI: 
Teopema 3. Ecau {on (x)}—noawan 0. HK. Cucmema «(pynKyut, onpe 
Oenennolx Ha [0,1], mo daa ajboli usmepumot qynKyuu f(x) mooeNo onpe 


foo) 


— 


Oeaumb psd >) Ann (x), cxodnutica no mepe K f(x), npuyem liman, =O 
n=1 n—-oo 


Teopema 4. Ecau {¢_(x)}—noanaa 0. H. Cucmema gynKyuti, onpe 


[00] 


Oenennolx Ha [0,1], mo cywecmeyem pad >, AnGn(X), KOmMopoltt cxodumes 
n=) 
no mepe K HYAIO, Npu4emM HE BCE An PabHol HyAtO u lima, = 0. 
N+ © 
Ilonb3ytocb cyyaemM BbIpasHTb OsarogapHocts JI. E. Menputosy, 10, 
PYKOBOJCTBOM KOTOPOrO BbINOTHeHa padora. 


Marematuyeckui wuctutyt um. B. A. Crexaopa Hocrynusio 
Axajlemun nayk CCCP 4 V 1956 


UHMTHMPOBAHHAS JIMTEPATYPA 
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* a ¢ A 
Ilocie Toro Kak AanHad 3aMeTKa Oba CfaHa B NeyaTb, A y3Ha, YTO Teopema 4 
nowy qaeTCn Kak YaCTHbIM CJly4aH H3 OHO Teopembl Banaxa ((*), Teopema III). | 
Pan Fi) MOXKET PaBHATbCA ~~ CO HH — oO Ha MHOKecTBe NOMOKUTeEMbHOK Mepbl. 
ee ee Ones m0 Mepe K @yHKUMH, KOTOpad MOXKeT MpHHUMaTD ec! 
a MHOXKEeCTBE NOJOXKHTeIbHOH MepbI, MOMKHO HalitH b 
: } 4 
y Jl. E. Menpmosa ((3), crp. 3), bial pai | 
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jLokaaye Akayemuu nayr CCCP 
1956. Tom 110, Ni 4 


MATEMATHKA 


B. A. YEYHK 


NPHBJIMKEHHbIM METO] PEWWEHHS CHCTEM CHHIYJISPHbIX 
AM®PEPEHUHAJIBHbBIX YPABHEHHA 


(ITpedcmaeaexo akademuxom A. H. Koamozopossim 24 V 1956) 


1. PaccmoTpHm cucteMy OObIKHOBeHHBIX Ju(pepeHvabHbIX ypaBHeHuli 


Wem] easy oe a ne Uae ert) (1) 
C HavaJIbHbIMH YCJIOBHAMH 


Mee) ON iter ss tL) (2) 
A, =-0 
DyHKU MH PA tk, Yj, 4 = 5 Yn)) fag We ee ies in RUD ol pee ele ee L) 
pe\lOaraiwTcsA HeNpepbIBHBIMH TO COBOKYNHOCTH MepeMeHHbIX B OONacTH 
ee oe ge | ma (k=), 2. mh: 


IIpH x =O npappie yactH cHcTembr (1) MoryT ObITb HeOrpaHHYeHHbIMH. 
Takue CHCTeMbI OyeM Ha3bIBaTb CHHTyAApHbIMU. Cuyyali, Korjja pape 
yacTH O©paHH¥eHbI! CyYMMHpyeMOH (yHKuHeli, paccmoTpeH Kaparteoyopu 
(cm., Haupumep, (1,”)). Jlua wmupoxoro Knacca cuctem (1), He yqoBeTBOpA- 
}OULHX YyCJIOBHAM KapaTeoylopn, TeOpeMbI CyLLeECTBOBaHHA, eMHCTBeHHOCTH 
WM HeE€AHHCTBEHHOCTH pelieHHH yCTaHOBJIeHbI aBTOpOM B (%). 

Bo sce 3amMeTKe mpeymouaraetca, 4TO 


| Fh (Ke Yi; OF og) Yr-i, 0, Grt+is St os) Yn) | < wv) (x) (k a i Oe ey) n), (3) 
Tr, yr(X, Yi, OO Yn) (x) (R = Ii ) n), (4) 
DUO, Wp eens Hee) eno el kae, 4 hoe E) (5) 


rye )(x)—Henpeppipuas Ha (0, b] cymMMupyemasa (pyHKWHA. OTH yC/OBHA 
od6ecneunBaroT (*) cyllecrBOBaHHe H eHHCTBEHHOCTb pelieHHA, yAOB/MeTBO- 
patoulero ycJOBUIO (2). 

OOpIuHDI =MeTOX MoceAOBaTeJIbHBIX TpHOwH7kKeHHH IIukapa vin pewie- 
Hua 3ajauH (1)-—(2) HenpHMeHHM, Tak Kak OH CBA3aH C BbINHCJIEH HEM 
WHTerpasoB OT (pyHKIMH, KOTOpbie MoryT ObITb HecyMMMpyembiMH. [Ip jo- 
Ka3aTe@JIbCTBe TEOPeMbI CyILeCTBOBaHHA CHCTeMa juqpepeHWMaJbubIx ypaB- 
HeHHi Oblla MpeoOpa3s0BaHa K CHCTeMe HHTerpaJbHbIX ypaBHeHUH cmelMaJb- 
Horo BHga (cM. dopmMyspr (3)—(4) us (*)). Iipumepb: moka3piBatoT, TO 
meto, [Iukapa 4 B NpHMeHeHHH K 9THM ypaBHeHHAM, Boodle TOBOpA, He 
exoyutTcd. B CBA3H C H3JIO%KCHHBIM BbILMe BOSHHK BOMpOC O MOCTPOeHHH MeTOJa 
NpHOJIMKeHHOFO PeLCHUA CHCTEMbI CHHPYJAPHBIX AudpepenunaJbHbIX ypaBHe- 
Huu. Tako mMeToy npeymaraetcAd B HaCTOAIMel CTaTbe. 

IIpu nocrpoeHuu mpHOwJH2KeHHOTO MeTOJa HCHOJb30BaHbI Hen Gr Ae Har 
uibirua (4) B TOM BHAe, Kak OHH Oplain pasBuTbl b. H. Badkuupim (?). 

2. Tlocrpoum 2n nocieqoBaTembHocTel (pyHKuHH Hee (Ve = lec ge 
m=1,2,...) TakHx, UTO TpH moOnIX m vu k BbINOTHAIOTCA HepaBeHCcTBa: 
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Yh) (x) < yr (x) < yl (x), 


re Ya (x) — pelllenne 3aaqn (1) — (2). 


Ilyctb fre (x) = ans Fr, pe Vin ee) ee Di (x) — o61acTb B (Nn — I) | 


MeDHOM eee ee henceren He€paBeCHCTBaMH: 


yi x) < time (x) (eee see). 
B KayecrBe HYJIeBbIX TIpHOAWKeHHH BOSbMeM JuNOOyIo cHcTemy 2n (pyHK- 
uni yl (x) (R=1,...,7), YROBMeTBOpAIOMINX yCJIOBAAM 
yo Tmax. fe Gepative by Cee ne a= (6) 
DRX) 
yl nine Certo ete Us oleae erence (7) 
DEW 
yrs. (0) = 0, (8), 
het (x) > Yee (2). (9) 


TakuMH (dYHKUHAMH ABJIAIOTCA, HallpHMep, yeh (x) = + exp ( b(t) dt — 1). 
0 
M: 


Tlocneqyiouywe mpHOmHxKeHUA OyeM HaxOAUTb NO (opmyuia 


x 

x i ries | a 

Drea) = e lt [max fe(tstiss 5 Posen ieee Chee ee 
0 Dy (ft) 


— fan (t) yey dt, (10) 
| somes |B) rnious| 
Upeee (x) soa \ e i [min Tk (t, ti, DT Oe Unesty ve t+) ee i 
0 Dy (t) 
— fre (t) yO] dt. (11) 
SameTHM, TO B CyYae 3HAKOONpeseeHHOCTH (byHKMi fe y,(k i) us3- 


JIOMKCHHBIN MeETOJ, CTaHOBHTCA peas t tee Tak Kak B qbopmysax (10) — 


(11) max u min yocTuratoTca Ha yh} (x). 
Teopema 1. ITycme é6binoaHeHet ycaogua (3)—(5). Toeda nocaedosa- 


MeAbHole npubAUeHUA ae (x), onpedenennoie no gopmyaam (10) —(11), 
PabHOMePHO LL MOHOMOHHO cxoOAmcA K peulenuto 3adauu (1) — (2). 

IIpupeyem cxemy OKasaTesbcTBa TeOpeMbI 1. Buayane qoKa3bIBaeTca, TO 
ynxnnn yf") (x) yAOBseTBOpsAIoT (6)/— (9) uM HepaBeHcTBam: 


Yee) yeh eal ee 


J\asee YoKa3bIBaeTCA KOMMAaKTHOCTh MHOxxecTBa cbyHKuHe {yl"! (x)}. Orctoga 
fuelyeT paBHoMepHas CxoquMocT yHkunit yal (x) K HEKOTOpbIM (byHKI\H iM 


Upee (Sh) OTH TPCT E RUBS @yHKUHH Y; = Yi4 (i = 1, nh); Ui =9aewe 
(ij =n+1, ea) YAOBeTBOpsAIOT CucTeme 2n judxpepenunanbuerx ypab- 
HeHHH: 
Yr— max Peele Pe aa - Lies Yr, tha, oe eas tay = (Rize Iv suche Ay (A ee 
fi(Yitn, Vi) 
| (12) 
Ce — min TR (x; tt. Darras Lhe nee Yk, that, ono. tn) ==) 
fi €(¥itn, Vi] 
(k= w+ hoe. pon 


Mm llyctb yp (x) (k=1,...,2) ecTb pemenne saqayn (1) — (2) Orta 
HKUAM Yn = Yn (X) (R=1,...,7), Ye=Yr—n (Q=n+1,...,2n) ap- 
| [HIOTCH pelleHHem cuctTemp! (12). Ilostomy yuia qoKa3aTembCcTBa cXO/uMOCTH 
[polecca, T. €. AA JOKASaTeMbCTBA PaBeHCTBa YR+ (x) = YR (xX) BocraTouno 
lOKa3aTb, 4TO pellleHHe cucTembl (12) equHcrBeHHO. STO yyaerca cyenaTb 
IPH ykKa3aHHbIxX MpesnoNOKeHHAX. 
3. II[pH HekOTOpBIX JONOMHUTeTbHBIX TpeAMOO%XeCHHAX MOXKHO OLeHUTE 
y.PBICTPOTY CXOAMMOCTH H302XKeHHOrO BbIe MeTOA. 
Teopema 2. ITycme cywecmeyiom maxue Henpepolenole na (0, 6] dynk- 
yuu C(x), w(x), amo @ o6aacmu D eoinoansiomca Hepacencmea: 


AGE (K) ope (SAU ees cu) OG) ees 


(deco A, B—noaoocumenonole nocmosnHole; (x) cymmupyema; Cy (x) 
{nau6o cymmupyema, au6o HecyMmMUpYyema U OMpuYyameroNa. 
Toeda cywecmeyem maxoti uxmepeaa [0, c], umo 


Dy max | ye! (x) — yk (x) <q” Dy max | ybel (x) — yf"! (x) |, 0< <1. (13) 
k= [0 ¢] k=1 [0¢] 
< 3 

Bce ycJIOBHA TeopeMbI 2 BBINOJHEHbI WIA ypaBHeHHa y’ = — a ie ; 

BuiOpas B Kayecrse y!o!= + x, HETPYyHO IIpOBepHTb, 4TO Y"xX Sy rS() Gas 
2a BT: 3a? F 

(x€ |. Sar V3 + 9a? | Ze =p <1). Orcioya cieqyeT, 4TO B 
oOuleM cyry4ae oueHKy (13) Heb3a ycusMuTD. 


meme PKC) faly(%,. Yin oy Yn) (= 1... 5 nN; =e Rk) we ecm 
max f, (xX, Ys, - ++, Yn) —frr(X) OrpaHuuenbi ua (0, 6], To cnpaBeqmuBa 
| ly; <al ; 
ciejyroulad OleHKa: 
ay Bue ne 
| We (x) — yk (x) | <5 (14) 


IIpumep cucTeMb! Y; = YiYo+ 41, Ye=YiYetY. + %UWOKasbiBaeT, Y4TO HU 
—oueHka (14) B onpefeseHHOM cMbICJIe He MOKeT ObITb ysly4uleHa. 

4. TlocrpoeHHbI MeTO MOxeT ObITb BHJOH3MeHeH JIA pewieHua Audpe- 
peHUMaJIbHOrO ypaBHeHHA f-ro TopsyKka 


y™ = f(x, 9, ~~, ¥) (15) 
€ HavaJIbHbIM yCJIOBHeM 
lim. y (4) = iim y' (4): - = Tim. 9? —Y (x), = 0. (16) 
x+ +0 x> +0 x+ +0 


OrmetuM, TO u3 Teopem | u 3 3ameTKu (*) BbITeKaeT: 
Teopema 3. J]ycme npaean «acme (15) ydoeremeopnem ycaoeuam: 


1) F(%, 91,--+, Yn) Henpepolena u HenpepoleHo Oudpepernyupyema no 
r= 1,...,7) 6 obsacmu D; ; 

2) dynxyuu | F(X, H---, Yn Ol, Lh Yes Yn) | (R= 
ea Nose 5, — 1); LOM Uterus APU 6Ceve| Vey a (b= 1, oh) 


“oepanuuenel ceepxy nenpepolenoti e (0, 6] cymmupyemou mynkyuent (x). 
Tozda ypaenenue (15) umeem eduxcmeeHHoe pewenue, yoosremsopsroiyee 
ycaoguto (16). 
IIpu Oomee winpoKHx MpesnooxwKeHHAX TeOopeMy CyMIEe TROBAHMz: MO2KHO 
NOYYTb, UCHOMb3yA MeTOR ClyxeHHA OOsaCTH (CM. TI. 3 u3 (%)). 
Teopema 4. JIycmb npaean “acme ypaésHenuA (15) ydoenremeopsem 


YCAOBUAM: 
p 1) f (%, Wi - + +5 Yn) Henpepolena uU NenpepbieHo Ougbepenyupyema nO Yn 


On : : 
6 obaacmu D*: Oke OAS aT G@=10.7.n); 
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) 


2) dynkyuu =| 7 egy, 22) eh OG i (%)Y1, ++. Yn) Npu ecex Yh} 
Oat Komopolx | Yj | oa (= me ..,N), OepanuseHbl ceepxy ene 
ree NS ATi ac ano oe mMepe OOHO petlenHue, ydoeae. | 
Greene ae HOcwIeHOBaTeJbHbIe TIpHOJIMKeHHA hopmy1aMu: 


yr (x) = 
x t i f m(udu Ge 
a aol Cee oe \ e ; [max IAS: ba O10: 55) bn-as pate ) es 
(n — 2)! P : DMs) 
— Fm (s) yor ads dt, (17). 
t 
x iz j inter (oat ! 
yl) By s \a@- cal Finin Risctuee tn—1, yl \— 
= (n—2)! 4 ‘ D™ (s) 
jails) yim“ |dsde, (18)} 
rye D(x) = D™ {yl (x) <tr is (x); Pe Sea 
ihe (x) a= min ie (x. ti, ieaents pal 


yl (Nez, <n (1-1) 


Oxa3biBaeTcH, YTO IPH 3TOM MOXKHO MOJYYHTb Oovlee CHJIbHYyIO sere 
ia ObICTPOTbI CXOHMOCTH. i 
Teopema 5. [lycmb 6binoanenbt ycaogua meopembl 3 u Ccyusecmeyrom) 
u / 

npouseoonole fy y, (R=1,...,n), npuuem fy, (%, Y1,---, Yn) & fy_yy, (% Yr, om 
..+,Yn) (P=1,...,n—1; R=1,...,n) o2panusenot no abcoatomnoti 6e- 
: al (n—1) ™ 

AuduHe 6 o6aacmu D. Toeda, ecau | ior” (e) yl (x)| < Ax, me) 


¥ BM! Ax2ntn 
Pa.) — yea) lis 


Ira OWeHKa TOUHAA. OjHako B TIpHM€HeHHH K HeKOTOPbIM KOHKPeTHBIM | 
ypaBHeHHAM (HallpHMep, ypaBHeHuio Omjeua (1)) HaOmojaerca Goulee ObilcrpaKd 
CXOJMMOCTb, Ha YTO OOpaTHI Hale BHHMaHHe A. H. Konmoropos. Oxasauocn, 
WTO MOXHO BbIAeCHTh Ooslee y3kve KaCChl ypaBHeHHii, IA KOTOpbIX cnpa- 


Be] IMBbI pyrue ouenku. Ecsim, Hallpumep, Bce IpousBOJHbIe Ly (Oy Gis ee 
(k=1,...,a—1) HenonoxKnTenbHbI, TO HMeeT MecTO OMeHKa 
BU Aamtn 


| yl} (x) — yl (x) |< RNG) ees 


K ykKa3aHHOMy KJlaccy OTHOCHTCA H ypaBHeHue Smjena. 
B 3akO0¥eHHe aBTOp BbIparKaer OlarojapHocTh mpod. M. A. Kpacnoceb- 
ckoMy Hu akay. A. H. Kosmoroposy 3a weHubie coBerTEl. 


Bopouexckuit ; Tocrynuao 
300BeTePpHHApHbIH =WHCTHTYT 5 V 1956 


WWTHUPOBAHHAA JIMTEPATYPA 


1 Tx. Canucone, O6bikHoBennble Auppepenunalbuble ypaBuenns, 2, WI, 1954, 
7M. ®, Bokxuwreitiun, Yu. san. MIY,s. 15, matemaTHkKa, 3 (1939). ? B. A. YWeuuk, 
TAH, 108, N25 (1956). * C.A.Uanapruun, Co6p. cou., 1, 1948, crp. 427444. 5 BH, 
Ba6 «uu, Uses. AH CCCP, cep. matem., 18, Ne 5 (1954). 
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Aoxaaye Akayemuu nwayr CCCP 
1956. Tom 110, Ni 4 


MATEMATHKA 


3. WH. WAPATHHA 


JIOKAJIBHbIE NPEAEJIbBHbIE TEOPEMbI [JIS HEKOTOPbIX CXEM 
WAKJIHYECKHX MPOLWECCOB 


(ITpedcmasaexo axademuxom A. H. Kormozoposoim 19 VII 1956) 


IIpH w3yyeHHH WHKIMYeCKHX TpoweccoB B HepBy!O Ovepeb HccvieyOTcs 
irakKHe BeJIMUHHbI, KaK JVIHTeJIbHOCTh NepBbIX Rk WHKJIOB H YHCMO WHKJIOB 3a 
JEKOTOPbILi MpoMexyToK BpemMeHH. UvCIO WHKJOB 3a MpOMexyTOK BpeMeHH 
“pr 0 yo ¢ aBAeTCA WeNOUHCeHHOH curyyalHol BeMUHHO!. 

| @ennepom (') Obl HcceqoBaH BONpoc 06 HHTerpadbHbIX MpejesbHbIx 
jreopeMaxX JIA YHCNa WHKIOB. 

B HacTOAUlel 3aMeTKe H3JlaralkOTCA JIOKAJIbHBIe MpeeJIbHbIe TeOPeMbI JA 
qHCJIa WHKVJIOB. 

OQOo3HauHM YHCJIO WHKJIOB 3a IIpoMexyTOK BpeMeHH oT O fo ¢ uepes Ny H 
fsepes P, (t) — BepoaTHOCTb Toro, TO B NpoMexyTKe BpemeHH oT 0 JO ft 3a- 
‘KOHUHTCA poBHO & WHKAOB, T. e. 


Pega (Ay bie 


lia cayyat HenpepbIBHOrO BPeMeHH H JIA CJlyYaH AHCKpeTHOrO BpeMeHH 

B paOote (*) JoKa3aHa Cueyoulad JOKaJIbHad MpeeJibHad Teopema. 
Teopema. Ecau pacnpedenenue OaumeabHocmu uUKAOe 6 OOHOPOOHOM 

YUKAULECKOM Nnpouecce umeem KOHeLHolll mpemuti AOCOAIOMADLL MOMeHMM, MoO 


t “th / i \ 
Dy oe e eae 
| n(*) oVR V 2x \] ) 
ede 
bs t{—ky. 
th Ve p) 


uw uo ABAUOMCA, COOTM6EINCIN6GEHHO, MaAMeMAMULECKUM OCUOaHUeEM i OUC- 


‘ 


nepcuel daumeavnocmu YUKA. 
Jlas caly4ad HelpepbiBHOrO BpeMeHH HOJyyeHO yrouHeHHe 9TOM TeOPeMbI. 
Teopema. Ecau pacnpedeaenue OAUMeNoHOCMU YUKAG UmeemM KOHEeLNoLI 
aoconmomnblti momexm uemeepmoeo nopsOKa uU ecAu NpuMOM BbINOAHEHO 


> yc.noeue 


lim | f ( \JI<cl («> 0), 


20e | (st) — xapaxmepucmuueckan dyNKyuA pacnpedeaenua OaumeAbHOCMU 
UUKAQ, Hs paeKHomepHoO omxocumeroHo t npu k—> oo 


ae? Xin [1 es) (A 
@ ‘ U A 5 : [A> 3¥- yey 
P(t) =*— |e + isto = ay Lo(=), 


20e hy= 2. y¥.— cemuuneapuanm pacnpedenenua OaumeabHocmu onal 


[IpH HamMuMH cCTaplIHX MOMeHTOB paclipefevieHHA VJIMTeJIbHOCTH IWAKJI 
MOXKHO aHasOrHYHO MOJYUTh aJibHelilee yTOUHEHHe JOKaJIbHOH ga 
TeEOPeMBI [JIA UHCIa WHKJIOB. 

B cayyae mocmeqopaTesbHOCTH CepHii UMKJIOB JIA AHCKpeTHOrO BpemMeHH 
nowyueH NpefetbHba 3aKxon [lyaccona. | 

Teopema. Jlycme umeemca nocaedosameaoxHocms ceput yUuKAoe Makan, 
umo 6 r-l cepuu OAUMeAbHOCMb’ YUKAAa umMmeem OucKpemHoe pacnpedenenue 
eeposmHocmeli C KOHE4HOLM mamemamuuecKUuM ooCuUdaHUeM YL. (TL). 

Tycme ul? —eepoamnocme mozeo, umo 6 momenm k-ti cepuu 3aKkoH- 
4umcA YUKA. To2da, eCAU BbINOAHEHDbL YCAOBUA: 

1) w—+0co npu To; 

n 


2. 


4 
Te ae |=9, npu f—>oo un eo3pacmarolem Bmecme ¢ 
u 


k=1 
r mak, 4mo Gaps 20e h>0, | 
mo Onn Kancdoeo yenoeo k(k=0,1,2,...) npu r—oo 
r eee 
P(N, =k) >e—_, 


2de NY —uucao yukaoe r-ti cepuu @ npomeocymKe epemenu om 0 Oo i} 
Hekoropbie TeOpeMbI paclipocTpaHeHbl HW Ha NpocreHwuh CayyaH HeOMHO4 
poHoro WHksIMYeCKOrO Tpowecca, HalpHMep JIA WHKJIOB C NepHosuyecKH) 
yepe/lOBaHHeM paciipesevieHHH JVJIMTeJIbHOCTeH WHKJOB. 
Jloka3pipaeTcaA TakoKe OHA HOBaA MHTerpasibHad MpefebHad TeopeM 
JIA UHCA WHKJIOB B Cyyae OAHOPOAHOrO WHKJMYeCKOrO Mpouecca. 
Teopema. /lycmo F (x) — @ynkyuan pacnpedenrenua Oa~aumeAbHOCMU YUKA 
obnadaem ceoticmeom: 


1 — F (ax) = 


lim TIED 


x—-> 


Oana 06020 «> 0. | 


Tozda Oat 4ucAa YUKADe 6 NpomeocymKe (0, t) npu awb6om z>0 npt 
t—>oco umeem: P(Me< gag) le. 

Ta Teopema olpopepraeT yTBepxyeHne Pesepa oO TOM, 4TO ycmOBHs 
Jle6mHa jd PyYHKUMH pacnpeyseneHHA JWIMTebHOCTH WHKIIa ABJAIOTCA Hel 
TOJIbKO OCTATOYHDIMH, HO HW HeEOOXOMMbIMH JIA CyWIeCTBOBaHHA y (pyHKUHi 
pacnpeyeJieHHA YHCa UAKJIOB MpejesbHOrO 3aKOHa, OTJHUHOTO OT HOpMasby 
HOrO. | 


Hykne-Tarnuipekuit Tloctynuso 
rocyapcTBeHHbIM mMedaroruuecknit VHCTHTYT 9 V 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1 W. Feller, Trans. Am. Math. Soc., 67, No. 1 (1949). 23. H. Wlaparuua, Jlo 
KaJIbHbIe MpejleIbHble TEOPeMbI MIs HEKOTOPBIX CXeM WHKMYeCKHX Mponeccos, KanzumatcKas 
mucceprauua”, Mock. ropoack. nex. HucT. um. B. II. Tloremxuna, 1955. 
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Jokrnaanp Akagemunu nayk CCCP 
1956. Tom 110, Ni 4 


MATEMATHKA 


C. J. SAJEJIbMAH 


HOPMAJIBHbDIE ®YHTAMEHTAJIBHBIE MATPHLbI 
PEWEHHHM MAPABOJIMYECKHX CHCTEM 


(II pedcmasazeno akademuxom C,. JI, Co6onesum 7 V 1956) 


B s3ametKax (°,”) Qua HcceqOBaHHA paspeluuMMocTH s3aqauH Koum B 
macce ObICTpO pacTYyU\HX (yHKWHH WH NPHMbIKaloWMX K Heli BONpocoB Oblua 
OcTpoeHa M H3yyeHa (yHaMeHTaJIbHad MaTpHua peweHnH Z(t, t, x, &) ma- 
adovIMyeCKOH CHCTeMBI 


Ft Aol ts x ae )u + A(t, x, ip) = (tx, =u, () 


jorga kKooppuuneHTb! onpeseteHbl B Nosoce {O<t-<T, —w<x;<oo}, 
l=1,..., 7, u YAOBJIETBOPAIOT HEKOTOPbIM YCJIOBHAM TslaqKOCTH MU OrpaHu- 
feHHocTH. Sametum, uTo Z(t, t, x, &) OOnayqaeT CBOMCTBOM HOpMAJIbHOCTY, T. e. 
|’ (t, t, xX, &) Kak (YHKUMOHAJIbHaA MaTpHla OT t MH € aABAHeTCA cbyHameH- 
AJIbDHOH MATPHUelH CHCTeMbI, CONPAKeHHOH K (1) (8). 

OjuHako pH H3yyeHHH MHOrHX BOMpocoB TeopHu NapaOomMyecKHx CHCTeM 
CTECTBEHHO 3aJaBaTb KoasdPuHUHeHTb! cucTtembI (1) B KOHEYHOM UMJHHApe 
T{O<t<T, x€D}; mpu 9Tom BecbMa BaxKHO, 4YTOOBI PyHaMeHTaJIbHbIe 
‘ATPHIUbl, MOCTPOeHHbIe JA KOHEYHHIX OOsAacTeH, YOBJIETBOPAJH OleHKaM 
(10) (°) uw oOnaqanu cBolicrBoM HOpMasbHocTH. IlocrpoeHHio HOPMaJIbHbIXx 
“yHJaMeHTaJIbHBIX MaTPHU B Clydae KOHeYHBIX OO/IacTeH WH HeKOTOPbIM I0- 
yUaeMbIM TIpH HX MOMOULM pesy/IbTaTaM HM MOCBAIeHa HacTOAUad 3aMerKa. 

TlocrpoeHvem H H3y4eHHeEM HOPMAJIbHBIX CPyHAaMeHTa/bHbIX MAaTPHIL JA 
JIIMMTHYeCKHX cHucTemM 3aHHMasMch VW. H. Bexya (2) uw A. B. Jlonarun- 
KH (°). : 

1. Ecau Kosdpuuventbl Aq(t, i, =| MMeIOoT B OOacTH G fr, HelpepbiB- 


iptape IIPOM3BOAHBIX MO Xj,...,%n (fy > 2b+4 1), kosdduuuenri A,(t, x =) 
MMeIOT f, HeMpepbIBHBIX NPOW3BOAHBIX 0 -X,...,X%n BG (fz, >1), TO AaH 
jno6oro wuaungpa G,{0O<t<T, x €V},V CD, momer Opis nocrpoena tbyHaa- 
MCHTaJIbHaA MaTpHila pewieHui cuctempl (1) G(t, 7, x, 6). 

Ecau xe fg >j +1 (j—TopsqoK mpousBoqHOH, MpH KOTOpOH coorserT- 
ITBYIOWM KOSPPHUMEHT CTOHT), TO MOXKeT OBITh MocrpoeHa dyHaMeHTavb- 
(ad MaTpHlla pellieHu CHcTeMbI, conpsxeHHOH K (1), G*(é, t, x, &) (mo apry- 
MeHTaM 7 H 6). 

| Jlanee ycTaHaBauBaeTca «focTaTouHad» judppepeHuMpyeMocTb MaTpHU 
i(t, t,x, &) a G'(t, t, x, &) MpM COOTBeTCTBYIOMIMX OrpaHwyeHuAX Ha koatp- 
Bon cucTeMbl (1). 

| Torga (2,3) HopMasbHasd cbyHqaMeHTasibHaa MaTpuila pemienult w(t, 7, x, §) 
ompeyenetca opmy oli 


i 


@(f,7,%, 6) = 


= G" (t, 2, x, »—(aalo (t, 8,9) 1 —A(B ye) G" Gey, Ady. 
GY 
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(2) 


Teopema 1. 1) Ecau r,=264+1, ,=1+-], mo Onan Arobolt Obnaacm 
G,,V CD, cytuecmeyem HopmaabHaa dbyHOamenmarcHana mampuya pewwlenu 
o(t,t, x, &), onpedenennaan dopmyaoti (2). 2) Ecau ry=26+1-+), fe 
=j+tp+l, p>0, mo w(t, +, x, &) npu t>>* umeem 2b + p nenpepolenot 


NPOUSBOOHOIX NO X1,~- ++ yXny S15. + +) $n, OAK KOMOPOLX CNPAaBeOAUBbL OYEHKU 
C bay 
5 PB a mm 5 2 Spats 
| De DP (t,7,%, 8) 1S EE CXD: | Cpe — i (ee ea (3 
2b 
(Ces) 

2D, 
(m, ==) Vise sey 020 Se Dy aii te ee OR tee Spay» Cm Cor mae i) 
AODICUMEALHLIE NOCMOAHHbIe, sagucstuue autus om T u D). 3) Ecau npous 
eodnwle nopadka m no t (m=0,1,...,q) om Kosdpuyuenmoe moocno Oud; 
epenyupoeamb no X,,...,Xn fy =e =(G—m)2b+A(j+1) pas (A=| 


npu m=e&0; A=1 npu m=O0), mo w(t,+,x,&) umewom q+ 1 nenpepole 
HbOlX NPOUSBOOHHLX No t, OAA KOMOPbLX CNPABCOAUBLL OUEHKU 
C Faas 


| << exp [—¢m|x—#|"(f— 2) 2-1] (4 
Brae | 


(t— 7) 


i= Os eee oe, Ce) 
Ananoeuunoe ymeepocdeHue Cnpabedaueo OAH CMeWAHHbIX OughpepeHuUpc 

COMULE O WE cee Khe saree een ne 
2. W3 npercrapsenua 


| Ow 


of™ 


t 
(= \dz\ Be [eo (t,t, x,8), u (@, 2)] (— 1)" z, 
; E 


ui 2 
sie ie (t, tx, we, ide + Vide ya i alee = (=, 2 ale (:, 2) de 4 


WM Teopembl | HenocpeCTBeHHO culeyetT Teopema 2. 

Teopema 2. Ecau Koagbqputyuenmot cucmemet (1) yOoeaemeopsiom yCr 
euio 2) meopembi 1, mo BcAKoe peeyasapHoe 6 G petuenue cucmemot (1) umeer 
2b + p HenpepoleHolx NPOUsBOOHDbIX NO X,...,Xn, 6 CAy4ae yCaoeuA 3) umeEn 
q+ 1 Henpepolenyto npouseodayio no t. Ecau oe eoinoansemcn ycaoeue: 4) np4 
us6e0dnele nopx0Kam no t(m=0,1,...,q) om Koadquyuenmoe moorcHo Oudhdpa 
penyuposamb No x4,...,X%n fy=fe=(q—m)26+A(j+1)+p pas, m 
4uob0e peeyaspHoe petenue (1) umeem Henpepolenble CMELUAHHbIe NPOUSBOOND 

m7 
2 Diu(i=0, 1. ,qrb lye 0s 1, 0h. pa ae a 


ie 
Aplin 1, N= Wed ie 
Jlia peryasapHplx pelenul HeoqHOpo_Hon napa6ouimseckol CHCTeMbI 


a a 
pe ee i ite) (( 


OCTaHYTCH CIpaBej\IMBbIMH C(POPMYMPOBaHHble BbIMe YTBepKAeCHUA, ECM pe, 
nojlaraTb: B cayyae 2) 7 (x; ¢) uMeer p+ 1 HeMpepbIBHDIX NpONsBORHEIX 1 


Xj,+++)%n; B Cilyyae 3) g HepepbIBHBIX MpoM3BOAHBIX mo t; B cayyae 4 
Mm HeMpepbIBHbIX MPOHSBOAHBIX TO t(m=O0,1,...,q), Mucpepennupyembl 
p+(¢—m) 26 pas to x), 322, Xa 


3. Ecum mpopectu usyyenve MaTpuitbl w(t, 7, x, €) B KOMMVIeKCHOli o6uaci} 
Tak Xe, KaK 9TO ObIO CeaHO WI MaTpHub! Z(t, <, x,&) B (7), Bocro.b3d 
BaTbCA 3aTeM TIpeycraBseHHem (5) M OKHM upvemom VW. T. [lerporcxoy 
((), cmp. 49), To Moxker ObITh ycranoBaeHa csejyioulan Teopema. | 
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} Teopema 3. Ecau Koappuyuermo cucmemo (6) u | (x, 1) npedcmae- 
wom Cobol AKAAUMUMECKUe PYAKYUU COBOKYNHOCMU ApPelyMeHMOB X,,..., Xn 6 
punArekcnol no asmum nepemeHHoim oKpecmnocmu G, 6eujecméeenHoll mouKu 
°, 1°), t° 0, mo amboe peeyasproe @ HeKomopoti eetuecmBeNHoti oKpecm- 
emu Gy; mouxu (x°, f°) peuenue cucmemot (6) npodoascumo 6 KOMNAeKCHYIO 
I) X4,...,X, OO2acmMe’ G, C Gy makum obOpasom, 4umo6bl OHO 6bLAO Mam aHa- 
PimuueCKUM NO COBOKYNHOCMU APeyMeHMOB X,,..., Xn. 

) Teopema 3 ycummBaer pesyibptaTb (7), Tak Kak B Hell aHaJIMTHUHOCTS 
-§cTaHaBJMBaetcaA A mOOOrO perysApHoro pewenusa (6e3 BCAKHX JONONHH- 
PUIbHBIX OrpaHHYeHHH), Mp 2TOM camy cucTemy (1) MoxKHO 3aaBaTb B JIO- 
“@raTOuHO Maou oOsacrH. 

) 4. Teopema | nosBouser 6e3 cCyleCTBeHHbIX H3MeHeEHHIi JOKasaTevIbCTBa 
aCpOcTpaHHTb Ha OOoOUleHHbIe pelieHHa cucrempr (1) pesybTaT 
. JI. Co6omesa (*). 

Teopema 4*. Ecau ry=26+1, rz =jt1, mo awboe o606wennoe 6 
moicae C. JI. Coboneea (*,°) peulertue cucmemo (1) 6 o62acmu G, seasnemca 
JeeyAAPHbIM PewleHueM U, CACOO6AMeALHO, NPU BoINOAHeHUU ycaoeuA 2) UMeem 
§O+ p Henpepolenolx NpouseodOHOlX NO X,,...,Xn; NPU @oINOANeHUL YCAOBUA 
1) umeem g +1 npouseoduex not, npu eoiINOAHeHUU yCaoeuti mMeopemoL 3. 26- 
AeCMCA AHAAUMULECKOU BeKMOP-GyNKyuell X1,...,Xn» 
| OueBHAHO, YTO aHaJOrHyHOe YTBeEpKeHHE CMpaBeJIHBO JIA OOOGUIEHHbIX 
ewIeHHH TeX IQJIVIMMTHYeCKHX CHCTeM, KOTOPbl€ ABJIAIOTCA MpaBbIMH YaCTAMH 
NapaOommyeckHx cucTem (1). 

[Ipvem, u302%KeHHBI B (°) (m. 2, crp. 682—683), no3BouaeT jlOKa3saTb 
ruleyioulee yTBepxXeHHe JIA OOWMX JIMHeMAbIX 93JIJIMMTHYeCKHX  CHCTeEM C 
3CLI[ECTBEHHBIMH KOSPpHILMeHTaMH 


a (Ra. p) a 
—— = Qa: LT dl x 
iu (x, x) | > “t (x) Og EE axen 
hy}... hn<s; 1 n 
N 
Teopema 5. Ecau Kkoagdqdbuyuermot cucmemot (7) umerom >; S$; +1 xe- 
i] i=1 
bnpepoleHolx NPOUSBOOHbIX NO X,,...,Xn 6 C6aacmu V, mo ~s1oboe obobwWeHHoe 
6 cmoicae C. JI. Co6oneea pewenue cucmemol (7) 6 o6aacmu V,,V, CV, se- 
hasemcaA peeyAApHolm peutenuem. Ecau oe Koadquyuenmo. (7) npedcmaeasiom 
Cobott AHAAUMU4ECKUe PYHKYUU X1,.. . , Xn 6 HCKOMOPOL KOMNACKCHOU NO Xy,..-sXn 
OKpecmuocmu eewmecmeeHHoti mouxu x°(x° EV), mo awboe obo06ujeHHoe peule- 
Hue (7) AeademcA aHaAumuU4ecKoli BeKMOp-PYyHKMyUell X,,...,Xn 6 HeKOMOpotl 
/oKpecmHocmu mouKku x°. 
5. PaccmoTpHM Mapa6o.inyecky!o CHCTeMy 


N ghothit-+hy 


arin. — » 
a Die ee (8) 
sae us} Roayk ipa 
oti ay e2b-L33hig <n 20 Ot °Ox; Lee Ox in 
(i=1,2,...,N). Cpegem ee kK cucreme nepBoro nopxyKa No fH 3amniuem no- 
CeHIOIO B MaTpHYHOH (bopme 
Ou a) 9 
a = Blt. in) (9) 


PyujlaMenTasbHanw MaTpHia pewieHuli cucTempl (9) (marpuua I puna) Gd, +, x, 5), 
ompejemenHan u u3syyeHHaa VW. I. Ilerpopcxum B (+), o6saqaeT CBOHCTBOM 


* TeopeMa HeCKOJIbKO YTOUHHeT (B CMbICJe OrpaHHy¥eHHA Ha KoOaPPUUHCHTHI) COOTBET- 
CTBYHOIHM pesyabrat JI. H. Cao6oyeuxoro (°). 
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! 


} 


HOPM@JIbHOCTH, H WIA Hee CipaBelMBbl OUeHKH Bua (3) ((7), omeHKa (11)) 
V3 sToro cyuleqyer Teopema 6. 

Teopema 6. JIw6oe o606uyeHnoe 6 cmotcae C. JI. Cobonesa pewenud 
cucmemot (9) C Henpepolenoimu 6 ceemenme |0, T] Koapuyuenmamu Aernemci, 
peeyAApHolm peulenuem. | 


UepHoBulkuit Tloctynnao 
rocyapcTBeHHbIit YHHBepCcHuTetT 17 1X 1955 
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[THAPOMEXAHHKA 


HM. A. 3IPPOC 


ONPEREJIEHHE HAHBOJIBIUMX BE3BOJHbIX HW BE3PA3OBbIX 
EbBHTOB HECOBEPUIEHHbIX CKBA)KHH METOJOM BA3KOCTHONM 
AHAJIOP HH 


(ITpedcmaeaexo akademuxom JI, H. Cedosoim 16 IV 1956) 


IIpu SKC yaTaluw MeCTOpOKAeHHH, B KOTOPbIX HedTb noscTuaeTca 
300, IH YMeHbUICHHA WIM NpeKpallleHHA MOCTYMJeHHA BOJbI B CKBAXHHbI 
lanacT BCKpbIBaeTCa B BepxHeH yacTH. Bojla npn 9TOM NOfHMMaeTCA, OOpasya 
jBOQAHOH «kKOHyc». B nofra3s0BoH 3aexKH Tra3s0BbIi KOHyc OOpa3yercn mpu 
BCKPbITHH TlacTa B HYKHeH YacTH. BespoyHan usu Oe3ra30Baad JKCIIMyatTa- 
MMA BOSMOKHA, eCIH JeOHT HesbTH He MpeBoOcxOAMT HeKOTOporO onpejeseH- 
HOPO WIA JaHHbIX YCJIOBUM 3HaYeHHA. OTH NpeseMbHble TeEYeHHA PaCCMOTPeHbI 
B HacTOAeH padore. 

IIpuH oOplyHblx mpeqnonomweHuax B OONaCTH, 3aHATOH ABMKYyUUlelicA KUI- 
KOCTbIO, JIA TeEYCHHA B OJHOPOAHOM H30TPONHOM Tviacte noTenuuan D yjos- 
weTBOpsAeT ypaBHeHulo Jlanmaca. TeyeHwe cuntTaeTcd cTalMOHapHbiM, HM Tak 
Kak OJHa H3 %KHAKOCTeH HeENOABYXKHA, TO Ha NOBePpXHOCTH pasjeua 


DO = (Y2— 1) Y, (1) 


rye y1 HU y2 — OObeMuHble Beca BepXHeH H HMKHeEH #KuAKOCTH. Ocb y HarpaB- 
ieHa BHH3 H B OOacTH TeyeHHA D = P — yyy. 

Kpopasa naacta OA (cm. prc. 1) M HeBCKpbiTad wacTb CKBaxKUHbI ABJIAIOTCH 
HeMPOHHMaeMbIMH TpaHullaMu, Ha KOTOpHIx 0M/dn = 0. Ha yyaneHHOM KOH- 
type AB uvHaBCcKpbITOH YaCTH CKBaXKHHbI 3a- 
WaHbl 3HaveHHaA noTeHitvana. J,1a mocrpoe- 
HHA TeEYCHHA 3][eCb UCMOUb3yeTCA NPHMeHse- 
MbIM OObITHO JIA MOCKHX 3afau IKCTepH- 
MeHTaJIbHbIM MeTOJ, OCHOBaHHbIM Ha H3BeCT- 
HOH aHaJIOrHH MexKy NOTeCHUMAaJIbHbIM Teye- 
| HHCM HU JIBUXKCHHEM BA3KOH XKUAKOCTH B 
-MaJIOM 3a30pe MexKly JBYMA MOBepXHOCTAMH 
(8,2). Bo3sMoxHOCTb HCCe4OBaHHA TaKHM Ily- 
TEM Tak?Ke H OCCECHMMeTPHUHbIX TeYeHMH Oplia Pere 
-moKka3ana B. MW. Apapunpm (2). 

Meroy, BASKOCTHOM aHamorHu Jerko oOOoOmlaeTcA Ha cyYah JByXMepHoro 
TeUeHHA B CHCTEM€ KPMBOJIMHeEHHbIX KOOPAMHAT. 

Ilycrb gi, g2, g3 — OPTOrOHabHbIe KPHBOMMHeEMHbIe KOOpAMHaTH! H M1, 
Hz, Hs — xoabdunuente: Jlame. PaccMOTpuM MOTeHIMaJIbHOe TeyeHUe B QVIe- 
MeHTapHOM cjloe Mexyy JBYMA NOBepxHocTAMU qs = const. Pacnpejenenue 
HOTeHIMasa CpeHUX CKOPOCTeH B MO/EJIMPYIOULEM TeYEHHM BASKOM MKUAKOCTH 
MexKy JBYMA MoBepxHocTamu OyyleT noqoOHO ero pacripefenenuio B TOTeH- 
UMaJIbHOM TeUCHHH, CCIM OfHa H3 MOBepXHOCTeH MOJOOHa NOBepXHOCTH gs = 
= const u eCIM paccTOAHve MeKy NOBEPXHOCTAMH B COOTBETCTBEHHbIX TOUKAX 


8=const: V Hs. (2) 
Desi 


Ecuu BYXMepHOe NOTEHIMaIbHOe TEYEHHE OCYMLECTBAACTCH TO nOBepXHOCTI 
IPOH3BOJIbHO (POpMbI B CJIOe, HMeIOWNEM TepeMeHHY}0 TOJIMMHY 4, TO B COOTB 
CTBeHHbIX TOUKAX MOJeUpyIoulero TeYeHHA 3a30p 


b=const-:- Vi . (3 


Tis WWM ApWuecKOli CHCTeMbI KOOpAMHaT y, R, ) pH HaJIMYHH OCeBOH CHM 
MeTPHH TeYeHHA 3a30p 


3 Oy aes | 
S=cVHo=cVR. . (4 


CoorHouenuve (4) uubIM yTeM OblIO NomyyeHO paHee B. VW. Apapuuot 
(1). 3a30p, BbINOMHeHHbIH CormacHo (4), reoMerpHyecKH He MofoOeH ceKTOpy, F 
MOJ[@IMPOBAaHHe Pa3pbIBHbIX TEYCHHH BOSMOMHO JIMIMb AIH CTaWMOHaPHOrO CAJIY! 
yan, B KOTOpOM dopMa 10 
BepXHOCTH pa3jlea ocTaeTCs 
HeH3MeHHOH. B ombitax Hé 
pospauqHolt wWeseBoH Moe 
JIM, Y KOTOPOH 3a30p H3Me: 
HAJICH COrsmacHo (4), HCIOJIb> 
30BaJIHMCb [Be B3aHMHO He} 
pacTBOpHMbIe XKU]KOCTH 
Oyua 43 %KUAKOCTeH OCTaBa4 
ed JaCb HENOJBHXKHOH, Wpyrasy 

oO Wt Ge O06 48 ok gh ae mputeKana K cKBaxkune. Tem 

*G CaMbIM HelOcpeJCTBeEHHOOCY+ 

Puc, 2 IM€CTBIANOCb ycmoBue (1) 

Aaa o6o06menua Ofbit 

HbIX j(aHHbIX PaCCMOTPHM MpPHTOK HeTH 10 TOBepXHOCTH HeMOJBHKHO! 
BOJbl H3 O€CKOHEYHOCTH K CKBaXKHHE, BCKPbITOH B BepXHeli YacTH, T. e 
NOUOKUM Rp = COM Y,= & (puc. 1). XapakrepHbim AMHEHHBIM pasmMepos 
B TaKOM TeYCHHH MOXKHO CYKTATb OPAHHATY A TOUKN, B KOTOPO! YI, MpoBezer4 
HbIt TIO HEKOTOPbIM YIVIOM 4, TlepeceKkaeT NOBepXHOCTb pasyeta. BpiOpaB He} 


KOTOpoe PUKCHpOBAHHoe 3HayeHHe }, BBEeM OespasmepHbie KOOPMHAaTbI YY =} 
=y/h ur=r/h, Pemenve Jin Tevenusa c OecKOHeUHOli OOulacTbIO NUTAaHHA 3aBHCH"| 


or Oespa3mepnoro BcKpbiTHa b = b/h u Oespa3sMepHoro paqUyca CKBaxKHHBI ro=, 
=r/h. ][1a paccMaTpHBaeMoro TeYeHHA JIeErKO MOET ObITb Haliena opmat 
NOBEPXHOCTH pa3sqela Ha OOMbUIOM yaleHHH OT cKBaxkuHbI (7,9). Opan. 
HaTbl TOBEPXHOCTH pasjesta Ha OoubuIOM yjajennn 


p=[/ Sine 


rye Q (0, re) = Qu/h2kAy u a(b, ro) — MocTrosHHas HHTerpHpOBaHHA. 
OKCHEpHMeHTBI TOKa3aJIM, YTO COOTHOWeHHe (5) B Mpeyemax Jocruras-; 
IU€HCH TOUHOCTH BbINOJIHAeTCA JIA BCeX TOUeK TNOBeEPXHOCTH pa3jea, just 
KoTopbIxX r/y > 4. IIpH 3Hayennax orHomeHHA R;/y,, YROBMeETBOPAIOULUX 
9TOMY HepaBeHCTBy, JIA pacdeTOB MOXKeT ObITb HCHOb30BaHO pelleHue, Haii- 
eHHOe JIA TeYeHHA C OecKOHeYHOH O6acTbio MHTaHHuA. Heo6xoxumpie nOLES 
MOCTpOeCHHA 3TOFO TEYCHHA 3aBHCHMOCTH Q (6, re uy a(b, r) ObIIH onpejese- 
HbI H3 onbira. IIpH 9ToM OKa3asOCb, UTO BUJMAHHE fe HECYULeCTBEHHO, H pak-| 
THYCCKH PeHICHHE 3aBHCHT JIMUIb OT Oespa3sMepHOrO BCKPbITHA,. 7. €. MOKHO) 
nosoxuTh Q& Q (b) u axa (b). | 
Boruucaenne jeOurta. To HaliqeHHbim U3 onbITOB (PyHKUAAM Q (b) 
4 a(b) Oblm0 TocrpoeHo ceMelicrBO aCHMNTOTHYeCKHX 3aBHcHMocTeli y(r) mpH 
b = const *. [1a mepexoga or GespasmepHoro pellieHua K COOTBETCTBYIOILeMy 


—_— 
ol 


* OnbiTbl Oblvin mpopeszenp P. I. A amaxpepHenon. 
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PeYeHHIO HEOOXOJHMO, HCNOMb3yA MoOLOGHeE NOBepXHocTeH pa3jela Oespas- 
fMepHOoro HW JeHCTBHTeJbHOrO TeYeHHH, HalitH Ha COBOKYIHOCTH 3aBHCMMOCTeH 


Wr) mpu 6 = const TOUKY, OTBeWAIOILy!IO JaHHbIM 3HaYeHHAM Yp, Rp uD. 
'‘DOosHauum 6/R, = 6" nu y,/R, = y*. BenegcrBue no_obua 


— — = § See 
k Rp rR Rp 


Ont! Tee a , 

r 
mea s3apucumocrn y(r, 6) u Q (5), MoxKHO, O4eBHHO, MpoHsBeyA 3a- 
)MeHy NepeMeHHbIX, HaHTH OespasmepHbIli WeOuT kak GyHKuMIo or OF ny’. 
HlevicTBUTeIbHDIH JeOuT 


QR O(O V)=RET OO), 6) 


Grae Q* = Q/r,. 3aBucumocrn Q* (6, y°) Kawa Ha puc. 2. ConocraBseHne c 
TOYHBIMH OMWCHKAMH BOSMOMKHBIX 3HaYeCHHH, JaHHbIMH B paOoTe (°), moKas3bi- 
WBaeT, YTO LeOHT, BbIUHCIeCHHBIH Cormacuo (6), 
tgIEXKUT BHYTPH BO3SMOMKHOFO jHamasona. 
BeyuucnmenHve enpeccuu. Tonnaa 
i@qenpeccna 


AP (yz; Rx) = AP, + APs, (7) 


#rye AP, — nepenaq faBseHuA OT CKBaKu- 


HbI J[(O HEKOTOPOH TOUKH Ha MOBepXHOCTH a 
#pasqema u AP, — nepenaq aBleHHuA OT i S| 
| ae Soe oe G0 go C2405 
Q9TOH TOUKM JO KOHTYpa MMTaHHA. SHaye d ae BO 
| Hust AP, onpeyemamuch v3 onmbira, a AP, as 
PNerKO BbIYHCIAeTCA cormacHo (1) qua Bcex Puc. 3 


| 


| sHavenuii yx. Ulepexoqa Kk 6e3pa3MepHbIM 
i 
H 


BeJIMYHHaM, MOMKHO UpefcrapuTb 6espasmepuyro yermpeccuio AP* = AP / AyR,, 
Kak PyHKUHIO b* u y* (puc. 3). 

Hafiqenuasi OnMCaHHbIM CNOCOOOM JelpeccHA COOTBETCTBY€T CKBAKHHE, 
COBepleHHOH 10 xapakTepy BcKpbiTHa. Jia OWeHKH JelmpecCHH B CKBa?KHHe, 
HeECOBepIleHHOH MO XapakTepy BCKpPbITHA, K 3Ha¥eHHIO AP, onpeemeHHoMy 
Fo 
ee, 


i : . Qu. 
‘pu nomouyy rpaduKa (pvc. 3), caesyer qoOaBuTb nepenay oP = ap ls 


ca 
Tle fog — 3PeKTHBHBI payuyc CKBaxKHHbI (°). 
) UsmMenHenune ReOuta Bo Bpemednu. IIpocroe npHOmuxKeHHoe 
“pellenve JWId HeycTaHOBHBIlerocaA MpHTOKa MOx*KeT ObITh MOyYeHO MpHMene- 
HH€M MeTOJIa CMeHbI CTalMOHapHblx cocTosHHH (*). [lorpetmiHocTb sToro pellennA 
TeM MeHbIUe, 4YeM OobWe oTrHomeHHe Ry/Yp. 

IIpouece or6opa ycsoBHo pasOnBaeTcaA Ha [Be (pasbl. 

B meppol (base pH MocroxHHOM MOUWIHOCTH He*prAHorO COA MpOWCXoAuT 
ybemmuenne payuyca KkoutTypa nutTanua. Iloce Toro Kak pafHyC KOHTypa 
MUTaHHA JOCTHrHeT HavOOuIbIUWero BOSMOXKHOPO 3HaYeHHA, HavHHaeTCA BTopan 
basa, mp KoTopoli Ry, = const uv mpQucxo,uT yMeHbIueHHe Y,. Brruncsenns 
WOKa3aJH, YTO JWUTebHOCTh MepBon (ha3bl H OObeM HedpTH, H3BJIeYeHHOU 3a 
aTOT MepHoy, HeBeHKH. Pelenve ypaBHeHuA HCTOULEHUA 3a 1e2KM NPY MOCTOAHHOM 
BO BP€MeHH BPKPbITHM aHO AJA BTOPOH (pasbl Ha puc. 4 B BHC Oe3pa3MepHbIx 
gaBucumocted Q*(At) upu 6° =const. 3Syecb OespasMepHoe BpeMaA Ne a= 


= AtkAy/muR,. PasmepHoe BpeMa”, COOTBeTCTBYIOULee H3MeHeHHIo OF Or 
* a: uRp,m 
Q, no Q;, Haliyerca u3 coorHomenna At = (At) — Az;) cme 
Pemenue an auusoTponHon cpen. JlelicrBureibHOMy Te- 
YCHHIO B AHHZOTPOMHOU cpeyle COOTBeETCTBYeT, KaK H3BeCTHO (3), HekoTOpoe 


(pHKTHBHOe MOTeCHUMAaJIbHOe TeYeHHE, [JIN KOTOPOTO Oy eT NpHrogqNo MNOJVYeH- 
029 
3 JIAH, rv. 110, Ne 4 


Hoe BbIUe pelenne. [lapamerpbl (HKTHBHOrO TeYeHHA ONpeAeJAIOTCA HS CO 


OTHOWCHHH: BeEPTHKAJIbHbIe PasMePbI Yp = *Y, TAC * = Vkx/Ry; pacxon Qe i 
—»Q; norenunan Dy = ©; nepenayq qaBnenult APy = AP; pasHocTh cObem- 
HEIX BecoB Ayg = Ay/x; Bpema Aty = At. CoornetcrBenHo OespasmepHble Koa 


G07 


AG 
Pue. 4 


(PHUHeHTBI: Y= y"%; by = bx; Qo = Q CS br); APS = AP* (yp, b);At>= 


= Az (Qy, bp). Pynxuun Q*, AP* u At, Kak uw panee, 3aqansl rpacdbuKkamn 
puc. 2,3 u 4. 


Q RAY * * * 
JleOur jelicrBuTembHoro TeyeHHa Q = <2 eter RiQ (yp, bp). Tlepenax 


JaBJICHHH B .eMCTBHTeJIbHOM TeYeHHU 


Bpema 


UR» xm 


At = Aty = =x— 1 (Qo, bb). 


PacuerHbie rpa(PHKH MO2KHO UCHOmb30BaTb pu Rpe/xyR > 4. 
Beecois3ublli Hedrera3oBblli Tocrynuazo 
HAYYHO-HCCJIeAOBATebCKHH HHCTHTYT 10 IV 1956 


UMTHPOBAHHAS JIUTEPATYPA 
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Horsayn Akayemun nayr CCCP 
1956. Tom 110, Ne 4 


TEOPHA YVIPYTOCTH 
A.C. YOUSH] 


CCECHMMETPHYHASA 3AMAYUA TEOCPHK YNPYPOCTH 
AJIA MNOJTYMPOCTPAHCTBA C KPYFOBOM JIMHHEN 
PAS/JIEJIA TPAHHYHbIX YCJIOBUN 


(IT pedcmasaexo axademuxom H. H. Mycxeauwsuau 7 V 1956) 


PaccmoTpHM paBHOBecHe yllpyroro wosympocrpancTtsa (z>0) upu 
CsIeqyIOUlMX KPaeBbIX yCJIOBHAX: BHYTpH Kpyra f =a 3aaHbl mMepemense- 
HHA, a BHe Kpyra — HallpsAxXeHHA, NpHyeM 3aqauy OyfeM CuUHTaTb OCeCHMMeT- 
puuHoH. 

Bocnoub3yeMCaA BbIpPaxKeHHeEM JIA TlepeMeMleHH U, MH Uz B WMIMHApHye- 
}ecKuX KOOpAMHAaTax Yepes rapMoHHYeckue PynKkuHH TlankoBuya—HehGepa (2): 
Quip = —, Mu, =—F44(1—v)O, Foo+20, (1) 
mpuyem o=a(r, Zz), O=D(r, z), Ao =AD=O0 (u—mogxysb cyBura, 
y— kossdpuunenT [lyaccona). . 

Tak Kak mpH z=O ur<a@ BeJHUHHbI U, H Uz, ABJAITCA 3a]aHHbIMH, 
TO rpaHHUHble yCJIOBHA BHYTPH Kpyra UMeIOT BHI: 


= geg =Ailt), (84) ®~ Floy = fa (1): (2) 
z<a : 


Ow 
3J/€Cb BMeCTO (yHKUHH @® BBeeHd rapMOHHYeCKan PyHKUAA oi Oz. 


CocraBAA BbIpPaKeHHA JIA HallpAxKeHHH o, UM tz HW MpHpaBHHBad Ux- 
mpu z=0 ur >a 3aqanHbM (byHKUMAM, TlOJlyyaeM KpaeBble YCJOBHA BHe 
Kpyra: 

a) 
A) Dl = f,(r),  [(1—2v)@ 


' 2=0 
r>a 


g]z=0 — ia (r). (3) F 
r>a ; 


Takum o6pa30Mm, 3ajava CBOJMTCA K HaXxOKeHHIO AByX TapMOHHYeCKHX 
B Hourynpoctpanctre (ynkunh OD u y NP rpaHH4HbIxX yCJIOBMAX (2) —(3)*. 
Kpaeppie 3ajauv mogo6uoro pojla paccMoTpeHbl B paooTe B. VM. Moccakos- 
ckoro (2), OHaKO Mpefo%KenHadt TaM MeTOMKa YPesBbIYaHHO CO*KHA, MEK- 
Ay TeM Kak Ip NOMOMM MHTerpaJibHOrO pasJO*KeHUA Menepa—®oxa MO2KHO 
BeCbMa IIpOcTO NOsYYNTb MOMHOe pellenHe nocTaBieHHoH sayaun. B camMom 
jlese, BHeIIHOCTh H BHYTPeHHOCTb paccMaTpHBaemoro Ha MocKocTu z= 0 
Kpyra payluyca @ ABJISIOTCA KOOPAMHATHBIMH  MOBeEPpXHOCTAMH Bie, OGM Bie 3 
CHCTEMbE TOPOHaJIbHbIX KOOPAMHAaT: 


z2+ir=aicth*t* (0 <a< ov). (4) 


* f;(r) — 3aqanuble PyHKWHA. 
ashe 031 


Tlostomy, ecm mpecTaBHTb rapMonuyeckue (pyHkunu 9 HDB dopme HHT 
rpasIbHbIx passioxennli Menepa—®oxa no pyukunam JlexkanApa P_y, ix (ch a)(*) 


¢=Vcha—cos 6 [A (t) ch 8 + B(t) sh Bt] P_,,, (cha)dc, | 
ase (5) 
© = Vcha— cose | [C (t) ch 8t + D(z) sh Bt]P_, ,;, (cha) de 

0 


U 3allWcaTb rpaHwuHble ycsoBua (2) — (3) B HOBbIX KOOp](MHaTax: 


d 
OB |a=r 


qi2(l-yO— 4] 


=F,(a),  [(8—4) ®— glpen = Fa (2), 


ea F,(«), [(1 — 2v) D — o]g» = Fa (a), 


TO JIS WCKOMBIX BemHuHH A, B, C, D cpasy Nomyyaerca cucTeMa ypaBHe- 
HUH: 


REY ENR | 
Vusioe = 6 Ch nt = yeaa) 


(3 — 4y) (Cch wt + Dsh at) — (Achat + B shat) = (aoe 


Vecha+4 
{ Fe es : 
2 Ne | (7) 
F * 
l=). C6 —A = | 
( ’) oS 


\| 


rye uepes 0" o603HayeH BBIUHCJIAeMBI MO H3BeCTHUH opmyse oOpamenna 
KOMPPHUHeHT pasO*KeHHA 3aqanHow PyHKuun o («) B niTerpas Menepa—oxa.. 

SamMeTHM, 4TO aHaJIOPHYHbIM CHOCcO6OM MOxeT ObIrbh pewleHa 3ajaua ob 
YIpyroM paBHOBeCHH HeorpaHvyeHHoro Tesla C MVOCKOl KpyrsoH UWlLeJb10, 
paccMoTpeHHad B padotax (*°). 

IIpHMeHuM MNOJIYYeHHbIC Pe3yJIbTATbI K YaCTHOH sB3ayjaue O aBNeHHu Ha 
yupyroe NojlympocTpaHcTBo MwocKkoro kKpyroBoro WTamMna Up HawJHMuAH cuen- 
JicHHA, OOoO3HaYad BepTHKaJIbHOe TepeMeleHHe WTamna yepes w, HaxoMM: 


Ie we oy vd 
Fae ommies ome e (aca = 2p eee 
| (8) 
Zs A Athat 4V2(1—v) (1 — 2v) po 
3 = TT et = — SS, U: 
thet, C 1—2y’ D 2(1—v)’ A (3 — 4v) (sh? xt + x?) ” 
ee Ae) 
es as eee 


Takum 06pa30M, Hoslyyeno MomHoe pellieHHe NocTaBmeHHoli 3aqaun B BHIe 
KBajlpatyp. : 

Bpipa3siM HeH3BeCTHOe MepemelleHve w uepes 3aannoe BepTHKaJIbHOoe 
ycnsienHe P, NpHsox*KeHHOe NO OCH WTamna (r= 0), AA Yero cocraBHM BBI- 
PaxkeHHe JIA HOPMaJIbHOrO HalpAKeHUA oz, JeviCTByIOMerO NO Noone 
witamna: 


oO 


2 
= eo 2(1 —v) ay ee (1 — y) (ch a 1)"I\ x(C sh mt+D ch xt)dr, 
0 


(9) 


4V2(1—v) pe C tv shar 
o= — : 
G28 (cha + 1)" \ Shtae pat P aypie (Cha) de 
0 
_ Tlogctapasa B (9) uHTerpambHoe npegcrapsenue cbyuKkunn P s}ppir (Ch &), 
Tele 
H3MCHAA NOPAAOK WHTeCrPpHPOBaHHA WM HCHO/b3yA 3HaveHHe HHTerpaua 
AD 
Se cos — 
cos At ch rt T 
\ sh? nt -} x? oe r (eancho) 
eoech=— 
2 
—HaXOJ\HM: 
18 Ao 
4(1—v) pw { oe Peace) 
= cha ] "n\ ee . 
mx (3 — 4v)a ( aly Vcha—chada \ A uh oO 
¥ ae ay 


\ 


a 
\ erdr HM IpHpaBHuBas ero cue P, nouty- 
8 


Bpruncaisa Tenepb UHTerpas 2x 


qaem: 
i 9 ea 
= oo 8 wie 
p — 8V2U—v) uwa am pe an\ a) . 
% (3 — 4y) on ihe -JiV Cac eeke a 
9) 0 
oo cos a 
16 (1 —v)uwe a) 7 16 (1 —v) pwad 
x (3 — 4v) | arc cos erg a peers > 
h — ch = 
2 2 
HJM OKOHUATeEJIbHO*: 
__ 4uwa In (3—4y) 
P= [=5; ; (11) 
Ilocrynuao 


25 IV 1956 


@u3HKO-TeXHHYeECKHH WHCTHTYT 
AxaylemMuu Hayk CCCP 


ITATHPOBAHHASA JIMTEPATYPA 
2B. U.MoccaKkoBcK4alh, 


1T. Hewo6ep, Konuentpauna nanpsxenni, 1947. 
IIpuka. Matem. u mex., 18, 187 (1954). * H. H. Jle6en eB, Cnennanbuble PyHKUHH HW UX 
npHoxenna, 1953. * B. HW. MoccaKkoscku ij, IIpuka. matem. u Mex., 19, 413 (1955). 
5M. A. Jleouos, Ipuxa. matem. u mex., 4, 5—6, 73 (1940). ° M. A. Jleonos, 
IIpuka. matem. u Mex., 17, 1, 87 (1953). 


* QJro cooTHomeHHe coBmafaeT c opmyson (5,5) paOorpr (7), ecM HCMpaButb BKpaB- 
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ulyioca Tyla oneuarKy. 


Hoxraann Akayemun wayx CCCP 
1956. Tom 110, Ne 4 


PH3SHKA 


HW. ®. FHH3BYPL 


O BbIXOJIE H3 OBJIACTH CJIABOM CBS3H B JIBYX3APAHOM 
ME30HHOH TEOPHY 


(II pedcmaszeno axademuxom H. H. Bozoawbosvim 4 V 1956) 


1. B (*) Meroyom peHopMasM3aunOHHO rpynnbl NMoKasaHo, TO B JByX- 
3apAWHOH MceBsOCcKaJIAPHOH Me30HHOH TeOpHH pH oMpeyesIeHHOM COOTHOIIe- 
HHH Mey KOHCTaHTaMH CBA3H, ake eCJIM OHH MaJIbl, MOCeqOBaTeIbHOe 
MpHMeHeHHe TeEOPHH CiaOOl CBA3H HEBO3MOXHO, Tak Kak pH OOJIbUINX MMMyJIb- 
cax COBepllaeTcA BbIXOA 3a ee pamku. B (?) aHasOrMuHbll pe3yJIbTaT nMosy- 
4eH MeTOJOM CYMMHPOBaHHA OllpeevIeHHOrO Kylacca JHarpamMM MeHHMaHa JIA 
TeEOPHH C OJHHM 3apsAjoM. 

B HacTosllel paboTe NoKa3aHO, TO BbIWIeH3JIOKeHHbIN pe3syJIbTaT HMeeT 
MeCTO B J[BYX3apAQHOH TeOpHH H MpH MpOH3BOJIbHOM COOTHOWICHHH Me Ky 
sapayjamu. [lonyyenbl Takxe acHMMTOTHKH dyHKunH [puna AByx3apaAqHou 
} TeOopuu Npu OoubwWUX HMMyJibcax. a 
H3J102%KeHHbIe pe3yJIbTaTbI OTHOCATCA Kak K HeHTPpaJIbHOH TeOpHH, Tak U 
K CHMMeTPHUHOH 3apAxKeHHOH TeOopHH. 

2. B o603HaueHHax padoTn (1) ypaBHeHHa Aaa dyHKuHH Tpuuya B o6ma- 
}eru Oonpurmx Umityabcon | p?|>m? uw HavabHble yCJIOBHA 3alWIyTCA B 
BH Je: 


d ‘ d 
= ot (5,9), ie = PP (p, 9), s(O—*, 0 (0) ni, (1) 
npHuem 
Y (a, p) = %5 + bop? + tpyps-+... (2) 
oD (s,p) = 0,57 + ops+o07+... (3) 


HW Kpome Toro JIA OOOH “3 dyHKUHH Tpuna A 


iba 


InA(x, g, h) = \ dz {sind [E, o(z, 9, n),o(2,g%, hy) }) 


=i 
0 


* 


Crenenupie pasioxenua (2), (3) pyHKunh OD u Y nowyy4enbl pH NOMOMLM 
TeOPHH BOSMYILeHHit H3 paccMOTpeHHA HarpaMM HU3IUNxX NopAAKoB. Te u3 
KOXPPHUHEHTOB ¢;, ‘vi, KOTOpbIe ToHaqoOaTcA jasee, uMeroTcA B Tabs. I. 

Jlanbuelitee paccmMoTpeHve yyOOHO MpOBOLNTb Ha (az0Bol IMJOCKOCTH 
(p, 9). Karktaat uHTerpambHaa KpuBas p (9) ypaBHeHuH (1) cooTBercTByeT 
Kakoli-TO Hape 3HayeHuii KoncTaHT g uA. Tlepexoq oT OfHOH TOUKH KpH- 
BOli K pyro ectb Tepexoy OT OMHOrO 3HaveHHA Z K ApyroMy, HJM wWepe- 
XO OT OfHOH Tapbl sapagqoB g wu A kK Apyrow mpH mpeoOpasoBanun peHop- 
Mavin3auMoHHo rpynnpi. V3 (1)—(3) BuqHO, YTO B OKPeCTHOCTH OCOOOH TOUKH 
Hayasla KOOpAHHAT Ha (pasoBO MMOCKOCTH HET APyTHX OCOObIX TOUeK. Ha ognon 
W3 WHTerpabHbIX KPHBbIX JOJKHA JeKATb TOUKA, COOTBETCTBYIOULAA SKCHIIC- 
PHMeHTaJIbHBIM sHayeHHam g uh. Peanbubii (pHsH4eCKHH CMBbICA HMeeT JIIMTb 
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3Ta 


WO CHX TlOop He YCTaHOBJICHBI, HeEOOXOJUMO HCCJIEOBaTb BCE BO3SMOKHbIC Kp 


BbIe 


Viamocrpalivelt K JaJibHeHWWeMy CIYKHT PHC. 


3. PaccmoTpHM BHaYavie Culyuali («) 


KPHBad. Ho MocKOJIbKy 9KCHEPHMECHTaJIbHBIE 3HaueHHA KOHCTAHT £g H 


p (3). 1 


re 


‘ 


Puc. 1. Unrerpanbubie kpuBble ypaBHeHHii (1) Ha tbas0Bom MvOCKOCTH 
OKOO Hayaia KOOpAMHAT Pp, o<< | NA HeliTpabHOM Teopuu 


bs 


o Eke 1, Korjga B (2) MOxKHO mpe- 
1 


HeOpeyb BTOPbIM WICHOM TO CpaBHeHHIo C MepBbIM*. 


rye 
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Pemennsa (1) 3anniyrca Torya B Buje: 


e cra ge is 2 - 
+ teeiinety Beez” (5) 
é 4 é = 
1672 
e fac X1— Xo 
o etm h — gx, ay eee? (6) 
h — g7Xo e 


Ko — 
1,2 203 ’ (7) 
a 23 (x == 3.5% ) = V (dy me 2)” as 40103 coe 0 
by a vy aaa 


* [IpeneOpexenne OcTaJbHbIMH WieHaMH B cmyyae cya6oli cpasn pcerja OnycTHMo. 


' H3 (6) BuyHo Takxe, YTo y ypaBHenuii (1) ecTb oco6ple pelleHHud p = x,o 
“Hp = X23, McculeqoBanupie B (1). Kpome toro, ypapuenusa (1) umewor oco6ce 
pelueHue o = 0. 

be 9° 


es > 1, korgqa B (2) MOxKHO Mpene6peub 


NE€PBbIM YWICHOM MO CpaBHeHHIO co BTopbimM. B stom cyrysae B (3) MOx%KHO 
MpeHeOpeyb BCeMH YIeHaMH 10 CpaBHeHHIO C TPeTbHM. 
Pemenua (1) sanumytca Torya B Bue (CyMeCTBeHHO 3fecb, 4TO 03 <_ 0): 


PaccmMoTpyM Tenepb cayyait (8) 


game emer (8) 


iia Be = get Mee (9) 


IIpomexyTounbili Cyuali, Kora BTOpof u nepBBit unenbr B (2) ogHoro 
NOpAy\Ka, KaK NOKa3bIBalOT MOAPOOHbIe BHIUHCJICHHA, HECYLIECTBEHEH JIA [aJIb- 
Heliuero aHasu3sa. B o6nacTH, cooTBeTcTBylOlleH 3TOMy CJy4alo, Mpoucxo- 
AMT CpalliMBaHve HHTerpaJibHbIX KpHBbIX (6) H (9). Tloastomy B (a) u (8) 
MOXXKHO 3aMCHHTb 3HaK —S> Ha > O6e3 H3MeHeEHHA pesysibTaToB. M3menenHple 
TakKHM OOpasom (a) H (8) Ha30BeM OC1a6JICHHBIMH. 

4. Hac uurepecyer Bompoc 0 ToM, B Kako O6nacTH (ba30BOli MIOCKOCTH 
nepemellaetca TouKa (9,5) IpH H3MeHeHHH z OT O Jo oo*. Ecau TouKa (9,3 ) 
OCTaeTCA IPH 39TOM B KOHEYHOH OOAaCTH OKOJIO Ha¥asia KOOpAMHaT, 9,o0< |, 
TO IPH JIKOObIX HMIlyJIbCaX MIpHMeHHMa TeopHsA cabon cBa3H (A). Ecau xe 
TOUKAa (p, ¢) He OCTaeTCA BOJIM3H Havasa KOOPMHAT, TO TIpH JOCTaTOUHO OOVJIb- 
WIHX HMIyJIbcax Teopua ca6ol CBA3H NepectTaeT O6bITb NpHMeHuMOH (B). HuxKe 
MOKa3aHO, 4TO B YeHCTBHTeJIbHOCTH BCerfa HMeeT MECTO BTOPad BO3MOX- 
HocTb (B). 

5. Pa306bem tTellepb y¥acToK (:ba3s0BOH NJIOCKOCTH BOJIH3H Hayaa KOOpAHHaT 


Ha 3 OONaCTH: x5 > £ > x (I); ft <x, CI 298 S (IH). O6naecru (Ii) w (IID) 


pa3so6beM B CBOIO O4epesb Kaxkylo Ha 2 nogo6nacru: (II,) u (III,), rye 
clipaBeyqHBo ocma6seHHoe («), Hu (II,) wu (IIl,), rae cnpaBeqnuBo oca6- 
wenHoe (8). 

PaccmoTpuM BHaYaue WHTerpaJbuble KpHBble B OOmacTrax (I) u (Il). Ilycrp 
BHayasle UCXOfHan TouKa (g?,Ah) mexuT B NoZobnacTu (If,). Torga u3 (8) u 
(9) c yuserom 4>0 caeqyeT, uTO pH yBelHyeHHH z or 0 MpH HeKOTOpoM 
Z BMeCTO OCaOeHHOrO ($) craHeT BbINOJHATECA OcMaGIeHHOe (%). Bpidepem 


}Tenepb ucxogHyto TouKy (g?, A) B o6macru (I) usu (II). Tora us (5) —(7) 


A ~ 
Giemyer, WTO ecuu —— x, >0, To u <> X,, H 4TO MpH 3TOM 
56 


lim = = Xe, (10) 
Z> 
®. €. 2aflaua CBOAMTCA K paccmoTpeHHoH B (1). H3 (5) BuyHo, 4TO B 9TOM 


cmyuae OCYIUIeCTBIAeTCH BOSMO2KHOCTb (B). 
PaccmoTpuM Jlaiee MHTerpaJbHbIe KpHBbIe B OOMACTH (IH). Ilycrp Buayaue 
ucxoyjHad tTouKka (g?, fh) mexur B nogo6nacru (III,). V3 (5) —(7) upu yeao- 


BUH Sse culeyeT, 4TO TipH yBemMueHHu Zz OT QO Tp HeKOTOPOM z 


“BMeCTO ocla6meHHOrO («) CTaHeT BbINOJHATLCH OCTAGJIEHHOe (3). Bpidepem 
Tellepb HCxOyHy!o ToUKy (g’, A) B Mo,oOsacTH (III,). Tora H3 (S)yeu (9) <c 
-yuetom A< 0 cuemyer, uro ecu (8) BepHoO AA h?/g?, vo (6) BepHo:w Aaa 
p?/c. V3 (8) BHAHO, 4TO H B 9TOM Caydae OCyilecTrBAAeTCA BO3MO%KHOCT (B). 

Vis npegbiftyulero BHAHO, YTO OCObCe pellenHe (1) p=%,o HeycTrowuHBo, 
a p = X,5 — yCTOMYMBO. 


* Tak Kak MbI HCMosb30BaH ycnorne | p2| > s> m?, oOnacTb z <0 He paccmaTpHBaeTca, 


Owl 


B cayuae ocodoro peuienusa (1) ¢= 0, cooTBercrBylollero HeJIHHeHHOH 
FA 1 
Me30HHOH TeOpHH C HemMHeliHOCTbIO B JarpaHxuane L = z het upuy h>O 


ocyllecTB.IseTCA BO3MOxKHOCTH (A). OqHako H3 MpefecTBylollero alaH3e 
BHHO, 4YTO 3TO pemeHve mpH A>O HeycrounBo, HOO mpu yu4eTe CKOUJIE 
yrOHO MasJloro Me€30H-HYKJIOHHOrO B3aHMOeHCTBHA TPH 6O/IbILHX HMIy JIbCax 
COBepwlaeTcs BbIXOA Ha ACHMIITOTY p = X29, Te CMpaBeVJIMBbl PESy/bTATbI (7y 
6. M3 mpenbiqyuero BHAHO, 4TO JA ocTaTOUHO 6OuIbINHX HMIyJIbCOR 
(oqHako elle B yCJIOBHAX TIpHMeHHMOCTH TeOpHH BOSMYILe€HHH) aCHMIITOTHKa 
¢byuKkunit Tpwva cyllecTBeHHO 3aBMCHT OT 3Haka BbIparxkeHHA h — g*x,. 


Eom Ah — g2x,>0, u3 (4) nomyyaetca acumntotuKa (byHkuui Tpana* 
s (2; gh) = (1 —Vigtz)enl (2, 65 a) a ge) 
d(z, g?, h) = (1 — ¥,g°z)*4, O (2, g?, kh) = (1 — 18%2)*0, (11) 


Te %, ep, %y, %4 — UHCJICHHbIe KOSPPHILHeHTHI H3 TAO Monee 
Abeetom ie By 4 


Helitpambuas Bia | Sf ae deed 9/9} —1/19| —®/s} —1/5| —1/s| —?/e 4/5 —"/, 


3-V7a134V 713) V7 


‘CyMMeTpHuHan 
Pie tts a pacer ee 5 


sapawennaa | °/4 | °/16| 2 | 2 Meh a\ 830 


Ec xe A — g?x,<(0, nomyyaercd HHad acumnToTHKa (pyHkuni Ppuuna: 


Ueh®z 
S (2; o h) = ie ip) (z, go, h) ae ei hes : 

See (12} 
(2B) fi)icetahy (El (23/29 8h) etter 


_ B 3ak.snouenve BbIpaxato rutyOoKy1o OvlarojapHocTb JI. B. WlupKosy, nog 
PYKOBOJCTBOM KOTOPOrO OblJiIa MpofesaHa 3Ta paodota. 


ITpumetanue npu Koppekmype. Ilocne npexctaBseHua sTOH paOoTbl K HaneuaTaHHie 
MHe CTaJIH _H3BecTHDI paOoTn (°). B aTHx paOoTax TeM 2Ke MeTOJOM, 4TO H B (?), NowyyeHO 
BbIPaxKeHHe JIA YeTHIPEXBepWIHHHOrO cbakTopa [_] B AByX3apAHOH TeopHH. Takoe Bbipaxe- 
HHe JlerkKO TOmyuaeTcA H3 (4) c HcMOTbL3OBaHHeM (5) H (6). STO ebIpaKeHHe cnpaBeANUBE 
JHUb B OO6nacTaAX (1), (I],) u (II],) u HenpHmeHumo B OOsacTax (IIg) u (III). ostomy jus 
cayuaa h — g?x,;<(0 nonyuennaa B (*) ackMrToTHKa dyHKuHH [_] HeBepHa. Pe3ynptaT (3), 
TaKHM OOpasoM, eCTb YacTHbIM cyuaH Hawero. Kpome Toro B (*) HcnOb30BaH pesysJbTat 
BBIUHCJICHHA COOCTBEHHOH 9HeEprHH Me3soHa B Ah2-npHOWXKeHHH, BIBOe MeHbINHH WCTHHHOPO. 


MockoscKnit rocyapCcTBeHHblit YHUBepcHTer Iloctynusto 
um. M, B. Jlomonocopa 23 IV 1956 


IMTHPOBAHHAS JIUTEPATYPA 


17. B. Wupkos, JIAH, 105, No 5, 972 (1955), *A. T Tanannn, Baw 
HWogpge, H. A. Tomepanuyk, KOTO, 29, No 1, 51 (1955). 3H. T. Dataos 
K. A. Tep-Maptrupocsau, MKSTO, 30, N 2, 416 (4956); UW. T Mataoe 
B. B. Cyxakos, K. A. Tep-Maptupocsu, Tes. joxn. na BeecowsH. Kondep 
moO Mu38HKe YaCcTHIL BLICOKHX 9HepruH, M., 1956, crp. 225. 


* Jina HehTpasbHoH TeopHH NoOmyyeHO B (1), lsh CHMMeTpHuHON 3apmKeHHOM TeopHe 
(kpome [_]) nozyueno B (2). 
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Hoksaye Akagemun nays CCCP 
1956. Tom 110, M4 ~ 


PH3SHKA 


B. Tl. JOKEJIEMOB u B. HW. MOCKAJIEB 


MCJIHOE CEYEHME pd-B3AMMOJEMCTBHS B VHTEPBAJIE 3HEPrHA 
390—650 Mos aye 


(ITpedcmaeneno axademuxom JI. A. Apuyumosuuem 8 V 1956) 


B HaCTOAMeH CTaTbe MPHBOAATCA PesyJIbTAaTbI H3MepeHHH NOMHOrO CeyeHHA 
(BSAMMOJCHCTBHA TIPOTOHOB Cc JeHTpoHaMu pH sHeprusx 390—650 Mop, nosy- 
€HHbI€ B CUbITaX, MPOBeeCHHbIX Ha CHHXpolukoTpoHe Vucrutryta aqepHbix 
mpod1em AH CCCP. Yxa3anuble ceyvenua OblwIn HalieHbI NyTeM H3MepeHuli oc1a6- 
HI€HHA KONJIMMHPOBaHHOrO MY4Ka MpPOTOHOB OOpa3sllaMu H3 OObIMHON u TsKeON 
BOJIbI B YCJIOBHAX «KXOPOLIeH» reoMeTpHH. OGOillaw cxeMa ONbITa HW MeTOAHKAa H3- 
MepeHuii (puc. 1) aHanorM4uHbl UpHMeHABIWHMCA B pabore (1), B KOTOpOH u3Meps- 
HCb NOMHbI€ CeCYeHHA PP-BSaHMOJeHCTBUA B UHTepBase 9Hepru 410—G660 Mop, 


ROMAN AA 
RSS 


Puc. 1. Cxemaonpira. /, 2H 3 —TeNeCKON H3 TpeX MpoMOpWHOHaJIbHbIX 
C4ueTUHKOB; 4— 2%KUAKOCTHDIM CIUMHTHIAWHOHHBIN CYeTunK HameTpoM 10 cM; 
5 — yctpoficrBo AIX aBTOMATHYeCKOH CMeHbI paccenBaTesel; 6 — KoHTel- 
Hepbl, COJep2Kaulve TAKEJYIO HM OObIUHY!1O BOY; 7 — MaTYHHbIA KOJIMMa- 


TOp C BHYTPpeHHHM AMametpoM 10 mm; 8—nyyok mporouos; Ng, Na u N} -= 


CXeMbI TPOMHBIX, YeTBeEPHbIX M 3aJlepKaHHbIX YeTBePHBIX CoBMazeHHH; tz — 
| JHHHA 3aepxKKH 2,5 wceK. 


: 
) O6pasubl OObIUHOH HW TH2KeIOH BObI, MCMOJb3OBaHHbIC B SKCIICPHMeHTe, 
Goi1H 3aKJIOUeHbI B KOHTeHHepbI, NpescTaBsABiuMe Cobo TOHKOCTeHHbIe (1 MM) 
MOvMbIe HIMHAPHI U3 OpranHyecKoro CTeKMA. TomuuHa KOHTeHHepoB COCTaBJIAIAa 
60 um. Jlna yuera pacces Hua MpOTOHOB CTeHKaMH KOHTeMHepa H3MepeHHA Tpo- 
BOJMNIHCb TaKKe HW CHYCTHIM KOHTeMHEpOM, HACHTHUHEIM NepBbIM AByM. B sTOM 
enyuae, MOMHMO pacceAHMA Ha CTeHKaX, U3MepascA SppexT H OT pANa Apyrux 
TipuuyHu (paccesHve B Topue cyeTUHKa 3, B BO3sAyxe UT. l.), BUHAIOWHX Ha 
«apPeEKTHBHOCTb» JeTeKTOpa OCMAaOJeHHOTO TyYkKa — CUMHTHIIAUMOHHOLO CYeT- 
‘uuka 4. Sta «apeKTHBHOCTh» Obla OObIIHO He HH2xKe 98%. Bee TpH KoHTeMHEpa 
(H,O, D.O u nycroli) np momonyH aBTOMaTHYecKOrO YCTPOHCTBa MoOyepe AHO 
YcTaHaBJIMBaMcb B pabouee NoMO*KeHHe. YuIpaBseHHe aBTOMATHYECKHM ycTpoH- 
CTBCM OCYLICCTBAAIOCh AHUCTAHWMOHHO C H3MePHTeAbHOLO IYJIbTAa, YTO MOSBOWA- 
NO ObiCTpO MpOuSBOAUTh CMeHY paccenBaTeeH Oe3 BbIKMIOYCHHA YCKOPHTCJIA. 
puuareiii nopaqok M3MepeHHit MO3BONM CBeCTH AO MHHHMYMa BO3MOXHOE 
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BIHAHHe fpelia INeCKTPOHHOHM alimapaTypbl, TaK KaK JVIMTEbHOCTb OTCJIE 
HCroO H8MepeHHs He TpeBbiiuana OObIyHO 10 MHH., a pH OOpaOoTKe pesyJbTaTO 
MCHOMb30BAJIHCb JIMIUb OTHOWeHHA OcMa6NeHnH OOpasuamH H2O u DeO k u3Me 
PeHHIM HENOcpeCTBEHHO BCJe 3a HHMH OcaOeHHAM MYCTbIM KOHTeHHEpOM 

CUMHTHJIIAWMOHHBIA cueTuHK 4 OblI YCTaHOBJIeH Ha TAKOM PaCCTOAHHH O 
WeHTpa pacceMBaTeJA, YTO PEFHCTPUpOBa BCe MPOTOHbI, OTKJIOHHBUIMECA O 
cBOerO NepBOHavabHOrO HallpaBseHuA Ha yrou, He MpeBbiuaoniul 3°. B Tako 
reOMeTPHH KYJIOHOBCKOe paccesHHe MpoToHOB oOpasuamMu HeO u D2O npaKTa 
ueCKH He CKa@3bIBaJlOCb Ha BeJIMYHHE H38MepsxeMoro oOcaOJeHHA. 

OJHOBpeMeHHO CO CueTOM TPOliHbIX HM YeTBepHbIX coBnayeHHi (Nz 4 Na — 
pH u3MepeHuH c OOpasuamn, N3 u NJ— pv H3MepeHHH C YCTbIM KOHTeEHHEPOM 
OTICIbHOM CXE€MOl H3MepAJIOCb UNCIO 3ajlepxKaHHbIX UYeTBEPHBIX COBMaeHH. 
N3, Koropoe B YCAOBHAX Halliero 9KCIepHMeHTa He MIpeBbilalo 2% OT GHC 
TPOHHbIX copnayenHi. Uncwio cyyaHHblxX YeTBeEPHbIxX COBNaeHHH JIA KarkKor 
u3Mepenua c OOpasiamu HeO u D2O onenuBasocb 10 Popmy.e 


NON 
3 4 3 " 
Ng = (1— 24) vi (1 
Ars 
Ouo ne npeppimano 0,2%, Tak Kak B HallMx onbitax N3=N3 u Na/N|=0,9 
Cryvaiinpie Tpofinpie CoBnaeHHA B TeeCKONe He BJIMAJIM Ha BeMYHHY H3Me 
psemMoro ocjaGJIeHHA, Tak Kal 


Ta6Onuna 1 HMHTeHCHBHOCTb y4yKa, a cueqo 
= oe BaTebHO, H YHCMO STAX cuyyal 
Fie Oe”) °pd (Spptenp)*~epd — BIX COBNAaeHHE BO BpeMsaA TIpO 
x as . = 
| BeJICHHA ONbITa OCTABaIHCb pH 

(Mop)} B 10727 cm? A P 


MepHO TOCTOSHHBIMH. 
PesyJIbTaTbl H3MepeHHi pes 


on Gee 58,9-+1,6 2, 0-42;,5 CTaBJIeHb! B Tab. |. 

‘9 1 6-22.0) | Gla 4-380 3,235 ) 
580 | 30,742.2 | 66,3423 | 5,303.0 BONS IE NES 
620 | 31,4-£3,0 | 69,7-43,4 5,9-++5,0 Le A 
650 | 31,741,8 | 72,341,9 5, 344,4 paccenBateeh. CyMMapHbli pas 


7 Opoc B SHEP, YUMTHIBAIOLLU! 

650 ae eee Oe eae ees RR he 
eo ee mp pacceuBaTelb TyukKa, HeTOUHOCT 
at B ONpeeJIeHHH ero SHEPrHH HU HG 
HM3alHOHHbIe TOTepH B pacceHBa 

TeIAX, CocTaBAIOT +-15 Msp npw E,=390 Map u +8 Mopnpu EL, = 650 Mar 
B ae 2 IIPHBeeHbl H3MePeHHble PasHOcTH CeyeHUH eliTpoHa HW UPOTOK 
Sp(d—p) => [9(D20)—o(H20)]. Ykasannble onmmOKN ABJIIOTCH CpequMMM KBagpa 
THUHBIMH MOrpenHocTaMH OoubWOH CepHH H38MepeHHit. OTKMOHEHUA OT]CJIbHBL 
M3Me€peHHH B CepHH HE MPeBbIlaIH OTKJIOHCHHH, OXRKHJAeCMbIX Ha OCHOBAHH. 
TOJIbKO CTaTHCTHYeCKUX CooOpaxenui. TlonpaBKu K CeYeHHAM Gpiq—p), CBASAH 
HbIe C JETEKTHPOBAHHeM CUMHTHJJIAWMOHHBIM CUCTUHKOM 4 3apsKEHHBIX YaACTHD 
BbIJICTAIONIMX M3 PacceHBaTesA NOK YruiaMuH MeHbule 3°, peneOpexuUMO MaJIb 
300-650 "Mou "outdone a enc ge to CO Gn er ee 
OCTOAHHbIM, UT 

corjiacyeTca C TipeWBapuTebubiMa Jannbimu Wlanupo, Uena u Jinsuta (°) 
Ceuenne opa—p, UpH sueprun 390 Msp npaxtuyeckn copmayaer c BenWUnHO 
5p(a—p) = (31,6+-2)- 10°? cm®, nonyuenHoli npu snepruu uporonos 408 Map @ 
Ilomnpie cevenua pd-B3anmojelicrBua MpuBeyeHbl B KOsOHKe 3, npwyem JI 
ONpeAeeHHA UX BeMYAH MCHOIb3OBaNMCh NOMHbIE CeYeHUA pp-BsaNMojel 
CTBHA, NOMYYeHHbIe HaMM CoBMecTHO c C. B. Meyeeyp ('). [pu usmenenuu 9nep 
THH NpoTONoB oT 390 Jo 650 Mss opg BOspacraer mpHMepHo Ha 25%. Dro BOSPé 
CTAHHE CBAZAHO, OVCBHHO, C YBEJIMYEHHeM CeyeHUH Me3O0HOOOpasoBaHHA B 3M 
MeHTAPNbIX HYKJIOH-HYKJIOHHBIX CoyapeHuAx.Conocrapsenve Hallux pesyuIbTé 
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TOB C NOJIHbIMH ceyeHHaAMM nd-B3auMojelictBua (7) cBHAeTeMbCTBYeT B MOMb3Y 
THMOTESbI 3apxAOBOM CMHMMETPHM AJePpHbIX CHI IPH BbICOKHX SHeEprusAx. 
B Komouke 4 mpHBejena pasHoctTb MeKAY CYMMOH NC JIHbIX CEYeHHH JIA CBO- 
OOAHDIX pp- H Np-coyJapenuli HW MOWHbIM ceyennem pd-B3anMogelicrBud. MoxHo 
BHAeTb, YTO Mp 9HEPrHH NpoTOHoOB 580—650 Mss MexKjly cyMMoli ceyennit Jia 
{CBOOOAHBIX HYKJIOHOB H CeYeHHeM JeliTpoHa cyulecTByer pasHulla, HeCKO/IbKO 
BHIXOMAMLAA 3a pe AeJIbI SKCIECPHMEHTAJIbHBIX OLUMOOK H COCTABJIAIONLAaA MpuMep- 
Ho 8% oT ceyenus Jelirpona. Bomee verko ata pasnuia Oba OOHapyxKena mpH 
oHepruu 1400 Mop (°,°), rae pasHocTu (3pp+conp)—Opa H (opp + On) — Ona 
PaBHbl, COOTBeETCTBeEHHO, 9- 10°? H6- 10-2? cm? (comm6KoH NpuMepHo +2 - 10-27 cm?) 
mM cocraBJIs1oT TakKe OKONO 10% OT NOAHBIX CCYCHHH opq H Ong. AHaOrMuHblit 
VaddbekT HaOsofasicsd U pH B3aHMOJelicTBUM =-Me30HOB Cc HYKJIOHAMH H eHTpo- 
Hamu 1p 9Hepruax 200 Mos (7), 170 Mss (*), 800 Mss (°) #1] Bap (2°). C gpyrok 
lfCTOPOHBI, KaK Pe3YJIbTaTbl HalHX SKCHeEPHMeHTOB IIpH 3Hepruax MOpAsKa 
400—500 Msp, Tak mw JaHHble psa Lpyrux pa6or (?, 4, 1!) noKaspiBator, 4TO pa3- 
HMA Me@K]Y NOJHbIM CeYeHHeM JeHTpOHa H CYMMOH ceyeHHH B3aMMOselcTBHA 
| AJIA CBOOOAHBIX HYKJIOHOB HE BHIXOAUT 3a MpeJeJbl 9KCUEPHMEHTAIDHbIX OLWMOOK. 
MoxHO yKa3aTb HECKOJIbKO IPHUHH, KOTOPbIe, Hrpasd Gowlee WIM MeHee cy- 
HWICCTBEHHY!O POJIb, MOrYT IIPHBOAMTb K HaOMOaeMOMy YMEHbIIeHHIO CeYeCHHA 
Aeirpona. TakuiMM UpwunHaMH, NOBUAMMOMY, MoryT ObITb «9KPaHHpOBaHHe» 


S HYKJIOHOB, OJHOBPCMeHHOe B3aHMOJelCTBHe BCeX TPeX YaCTHL, yYaCTBYIOULUX 

7B CTOJIKHOBeHHH. [lonbirKa KOJIMYeCTBEHHO PpaccyHTaTb YTOT a:ppekT Ha OCHOBa- 

) HUH yueTa «<9KPpaHHpOBaHHA» OMHOTO HYKJIOHA JPyrHM CfeslaHa B padoTe (8). 

Pacuert mpov3sBosusicA MeTOAaMH AupppakUMOHHOK TeOpHu, KOTOpaA OObITHO 

J MpHMensAeTCA JIA pacueTa ABJIEHHM paccesHUA MPH HaNMYNN CHIbHOrO NOrwo- 
qmenua. Jia nomHoro ceyeHHua JeTpoua Opa NoOyseHa (bopMyvia 


6405 1 
Sq = 3, -+ Fg — i (a Me (2) 
frye o, H o,—ceYeHHA JIA CBOOOHbIX HYKJOHOB, rg = 1,7-10 1% cm — pa- 
Juyc jleitpoHa B TpuMseTHOM cocToxHHH. Tperui wien B 9TOH PopMyule, yuH- 
| THIBAIOIWl «sKpaHHpoBaHue», paBeH Juin QHepruu 1,4 Bop 6-10 2? cm?. Io- 
CKOuIbky pH 9Hepruax 600—650 Msp cegeHua MesoHooOpa3s0BaHHA B HYKJIOH- 
HYKJIOHHBIX COYaPeHHAX COCTABJAIOT 3HAYHTEJIbHYIO YACTb OT MOJIHbIX CeYeHHH 
(80—40%), dopmysy (2) MoxKHO IIPHMeHHTb HW VIA STMX 9HEPrHH, uM TOra AA 
qyieHa, YUMTbIBaIOWero «3KPaHHpoBaHue», NosyynM BemMunHy 4-10 77 cm?. Ta- 
KUM O6pa30M, B Tpefeax MOJOMKEHHIX B OCHOBY pacueTa JOMYyWeHHH HM CpaB- 
HUTCJIbHO OOJIbUIMX OWiMOOK OMbITa NMOJyYeHO YAOBMETBOPHTebHOe Corjacue 
MeK/[y PaCueTHbIMH HW YKCNCPHMeHTAJbHbIMH JaHHbIMH, YTO MOKET yKasbiBaTb 
‘Ha ciipaBeyIMBoctb Mpeox*wenHoro B (°) OObACHEHHA OTCTYMMEHUA OT aN HTHB- 
HOCTH HYKJIOHHbIX CeYeHHH B elTpoue. 

Moi Onarogapnpr C. B. Meypeyb 3a TOMOMb B MpoBeyeHuH H3MepeHnHi. 


Vucrutyt aepHblx mpo6.1em Ilocrynuso 
. Axaylemun nayk CCCP 4 V 1956 
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Jloxnanmn Akagqemunu nayr CCCP 
1956. Tom 110, Ne 4 | 


PH3SHKA 


®. A. KOPOJIEB, B. C. MAPKOB, E. M. AKHMOB u O. ® KYJIHKOB - 


3KCNEPHMEHTAJIBHCE HCCJIEMOBAHHE YIJIOBOTO 
PACHPEAEJIEHUS WM NOJIAPH3AWHH ONTHUECKOrO H3JIYGEHHA 
QIJIEKTPOHOB B CHHXPOTPOHE 


(IIpedcmaeneno axademuxon A. A. Jlebedesuim 25 IV 1956) 


Llenbio HacTosmleH padorTbl Obljla IKCNeEPHMeHTAJIbHaH TPOBepKa BbIBO/IOB 
M3 TEOPHN «CBeTAILeErOCca» BIEKTPOHA, H3N0%KeHHbIX B padore JI. 1. UBanenko 
u A. A. Coxosnopa (1). Pa6ora mpopoqumacb B TeyeHne 1955 r. Ha 3IEKTPOHHOM 
CHHXporpoHe saOoparopun B. VM. Bexcaepa. 

[lepeble pacuerbl, OTHOCAIMeCA K H3YYCHHIO QJIEKTPOHA, PAaBHOMePHO JBH- 
*Kyleroca 10 OKPyXHOcTH, Opin cyenanpi Wlorrom (°) H OTHOCHJIHCb K MOJeJ1AM 
aTOMa, KOTOPbie ObIJIH OCTAaBJIeHbI C NOABIeHHeM Teopuu Bopa. JI. J. WBanenxo 
u VW. HW. Tlomepanuyx (°) BnepBble NOKa3auIH, YTO IICKTPOHbI, ABYOKYIWHeCA 
110 KPYFOBbIM OpOHTaM B WAHKJIMYCCKUX YCKOPHTeIAX, OYAYT H3yuaTb WH TeM 
CaMbIM OrpaHHYHBaTb MAKCHMAaJIbHYIO SHeEPrlO, JOCTHKHMYIO B OerTaTpoHe. 
JI. Apuumosuy u VM. Tlomepanuyx (*), Wndd (°) w Ap. pasBunu Jasee TeOpuK 
H3JYUCHUA QICKTPOHOB B WHKIMYeCKHX yckopnTeiAxX. B padorax (1, * 1) 6pte 
WaHO 3aBepUleHve KaCCHYeCKOH TEOPHH UH pasBHTa KBAHTOBaA TEOPHA «CBeTAILC- 
roca» SJIeEKTPOHa. 

OKCHePHMEHTAIbHO STO H3uyYeHHe OblIO OOHapyxKeHO Bstontrom (!*} 
a TakxxKe B paOotax Ilommaka Hu coTpyqHHKoBs (1%, 14). B paGorax (14, 15) uccneqoBau- 
CA CNEKTPaJbHbIM COCTaB H3JIYYeHHA, a TAaK2%Ke Y3MeHeHHE HHTECHCHBHOCTH CBe- 
yeHHA lO Waky ycKopenusa. TlomapH3ayHoHHbIM addexkTaM HM yrvIOBOMy 
paciipefeeHHio He OblWwIO MOCBAMeHO cNelHasibublxX padot. Jluuib B paOoTax 
(1%, 4) uMeetcsa yka3aHHe Ha KaYeCTBEHHOe HaGJMOJeHve JMHEHHOH NOMApH3alluH. 
ABTOpbl 3aMeTHJIH JIMIb OJHY KOMMOHeEHTY NOJIApH3alnu M He OOHapyxKHIE 
CyMleCTBOBaHHA pyro KOMNOHEHTHI, IIEKTPHYeCKHH BEKTOP KOTOPOH Mapad- 
JI@I@H MarHHTHOMY TOJI1O. 

Tak Kak yrsopoe pacnpeyesieHve HHTEHCHBHOCTH HM NOMAPH3allMA U3JIyFeHHA 
ABJIAIOTCA PYHAMCHTAJIbHBIMH BbIBOJAaMH H3 TeopeTuYeCKOH paborbt (1), TO 9KC- 
(EPHMCHTAJIbHOe HCCJIeOBaHHe HX peAcTaBAeT BeCbMa OOJIbINOH HHTepec. 
C sToli Weblo HaMH OblJIa COOpana ONTHYeCKad yCTaHOBKa, MO3BO/ABIUAA H3y- 
YaTb YIIOBOe pacipeseeHHe H3JIyYYeHHA BICKTPOHOB B CHHXPOTPOHe Kak Js 
KOMIIOHCHTHI TOJIAPH3allMH, HMeIOUleH BeKTPHYeCKHH BeEKTOP, NapasebHbih 
MJIOCKOCTH OpOUTbI (G-KOMIOHEHTA), Tak H JVI KOMMOHEHTHI, 3JIeKTPHUeCKHE 
BEKTOP KOTOPOH TlepenenUKY APH IICKTPHYECKOMY BeEKTOPy MepBOli KOMMOHEH- 
TbI (x-KOMNOHeHTA). Js STO We B yYCTAHOBKe HMeJINCb COOTBETCTBYIOULHE M10: 
JAPHSAUHOHHbIe yeTpolicTBa. M3syyenue perucrpupoBasocb dbororpaduyeckuN 
MCTOJOM H CHHMKH OOpabaTbIBaJIHCb IPH MOMOLLM MeTOXOB cbororpaduyeckol 
(borometpun. M3nyuenve 43 KaMepbl CHHXPOTPOHA BbINYCKadOCb Yepes CMelMaJIb: 
Hoe OKHO. Padora npousBoqusach B BAAMMOli OOMACTH CHeKTpa C BbIeueHHeY 
OTACJIbHBIX YUACTKOB HHTepPepeHUHOHHbIMH CBeETO*HIbTPaMU C WHPHHOM NOVO: 
cbl Wponyckanua nopayKa 100 A. 

Bpi10 Nomyyeno Soubuice Ync0 (ororpaduli yrnoBoro pacnpeyenenua HH 
TEHCHBHOCTH H3JIYYeHHA AVI PasMYHbIX KOMNOHEHT NOMAPH3sallMu MpH ycKope 
HMM SJIEKTPOHOB AO pa3sJIMUHbIX 9HepruH. Ha puc. | cnepa npeycraBsena (ororpa 
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JIAH, tr, 110, Ne 4 


K cmambe ®. A. Kopouesa, B. C. Makaposa, 
E. M. Akumosa u O. ®. K yauxosa, cmp. 542 
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Oo 


we 


Puc. 1. Bororpapusa z- H o-KOMMOHeHT Nows- 
PH3aAILHH H3IYYeHHA SICKTPOHA 


K cmamse H. H. Axnukuxa, cmp. 645 


Puc. 2. Kpucram 
CaWOa,  Bbipater- 
HbIH H3 pacnmtaBa 
LiCl — CaWO..3 x 


K cmamoe H. H. Cuneasxuxosa, cmp. 651 


Pue. 4. Muxpodotorpapus. Hukomu cKpeulen- 

ble. 64. Buguo mpopacranue 3epHa KpHCTOOa- 

JIMTa TPHAHMHTOM MO HeKOTOPbIM MVJIOCKOCTAM, 
MpOHH3bIBaIOLWIHM 3epHO 


WA T-KOMMOHEHTH! H3JYYCHHA, CUpaBa — TO 2%Ke JA o-KOMMOHeHTHI. L[ndppr 
[a] CHHMKaMH OOO3HayaIOT NOPAAKOBLINT HOMep CHHMKa H3 UHCI CeaHHbIX B 
aOote. Ha puc. 2 npuBeyenbl MukpotbororpamMbl Tex xe cHuMKOoB. Ha puc. 3 
(00paxkenbl rpapuKu pacnpeseeHiA MHTeEHCHBHOCTH JIA T- H o-KOMIOHEHT. 
[yuna BomHb! . 4480 A ogHauaer MaKcHMYyM mOW0CbI NponycKaHHxA HHTepdpepen- 


N° 198 N° 197 


Puc. 2. MuxpodotorpaMMb! "CHHMKOB v3J1YYeHHA 9JIeKTPOHOB, 
H300paKeHHbIX Ha pue. | 


HOHHOrO CBeTOPHIbTpa. TOUKH COOTBeETCTBYIOT SKCHEPHMEHTAJIbHbIM JaHHbIM, 
MNMVIOWHbIC JIMHHH — TeopeTuyecKHM. TeopeTHyeckve KpHBbIe ObIJIM MOCTPOeHbI 
a OCHOEe paOorH! (!) quia sHepruu 250 Mss uw quIMHbI BoNHBI ) 4000 A. Ikcnepu- 
CHTAJIbHbIC KPHBbIC CTPOMJIHCb TO pe3yJIbTaTaM (OTOMeTPHPOBaHHA CHHMKOB, 


A=4080 B 


) 


/ 


7 - 0 0 2 30 


IO 


-30' -20 -0 0 0 BW S$ 
i 6 - xomnoHeHNa St - KomnoHeHma 
Puc. 3. Yraopoe pacnpeyeeHve HHTCHCHBHOCTH H3J1YYeHHA S/ICKTPOHOB AIA m- HW o-KOMMOHCHT 
nowsApH3aunn 


HOJYYCHHIX B pe3yJIbTATe CYMMHPOBaHHA U3JyYeHHA NO BCeMY WHKJIy YCKOpe- 
HHA. YUNTHIBAA CaOylO 3ABMCHMOCTb YrJIOBOrO pacnpejeseHHA HHTCHCHBHOCTH 
H3J1yYeHUA OT SHEPPH YCKOPAeCMBIX 9CKTPOHOB pH SHepruAax > 100 Mop, Korjla 
B OCHOBHOM IIpOHCXOJHT BCe H3JIYYeCHHE, MOXKHO CPaBHUBaTb SKCICPHMCHTAJIbHO 
NOJYYCHHBIC Ppe3YJIbTATbl C TeEOPpeTHYCCKUMH PaCueTaMH, MPHBeCHHbIMM BBILIe. 

Us puc. 3 BHAHO BeCbMa YOBJICTBOPHTEJIbHOe COPacChe SKCHECPHMEHTAJIDHBIX 
WM TeOpeTHYeECKHX pe3ysbTATOB. OTMHUKE OT HYJIA HHTCHCHBHOCTH Mex ly MakKCH~ 
MYMaMH &-KOMIOHECHTbI MOXET ObITh OTHECEHO 3a CUeT OeTATPOHHbIX KouleOaHult 
WM HeTOUHOCTeH YCTaHOBKH OMTHYeECKOH CHCTeMBI. 

Ms cpapHenua S9KCNOSHUMH, HEOOXOAMMBIX AI NOMYYCHAA OMMHAKOBbIX MO~ 
yepHeHuii Ha POTONMMACTHHKe, BbITeKAaeT, YTO T-KOMIIOHEHTA NO HHTCHCHBHOCTH 
B H€CKOJIbKO pa3 Cma6ee o-KOMMOHEHTHI, YTO HAXOANTCA B COrMAaCcHH C TeopHeH. 
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CHYMKH H3J1YYeHHA, MOJIYYeHHbIe MPH YCKOPeHHH 3IJICKTPOHOB JO Pa3JIMIHE 
9HeprHult, MOKasasu CaO yo 83ABHCHMOCTb YrIOBOrO pacpeesIeHHA WHTCHCHBH 
CTH OT 9HEPrHH SvIEKTPOHOB, MpekckasaHHylo TeopHel. 

Bpio TaKKe KAYECTBCHHO OOHAPYKeHO HaJIMYHE IJMNTHYECKOH MOIAPHS 
WMH, OMHAKO JeTaJIbHO STOT BOMpOc He HcceqoBasicn. B HacToallee BpeMA Ip 
BOMHTCH paOoTa MO Oolee THLATeJIbHOMY HCCIeOBaHHIO yKa3aHHbIX BbIINe 3 
(eKTOB B LWHpOKOM jJ\Mala30He CleKTpa. 

ABTopbl BbIpaxKaloT cBoIO rwryOoKy!0 OsarogapHocTb upod. J. LH. UBanent 
3a HHMUMATHBY B MOCTaHOBKe HCCeOBaHHA MH MOMOLMLb MPH MpOBeeHHU pacor! 
npo. A. A. Coxonosy u accucrenty HM. M. TepHopy 3a cooOmlenve TeopeTH4 
CKHX P€3YJIbTaTOB HM MOMOIb IpH CpaBHeHHH 9KCMepHMeHTAa C TeoOpHel. 

Axptopbi TakxKe OsarogapaT ui.-kopp. AH CCCP B. UH. Bexcaepa u npo 
A. 1. Uepenkosa 3a npesocTaBsIeHve BOSMOXKHOCTH MPOBECTH STY paoory H 3a C 
JIeHCTBHeE IPH ee BbINOJHeHHH. 


ITpumewanue npu koppexmype. Uonspusanmonnbim sdpektamM v3J1y4 
HHA SJIEKTPOHOB B CHHXpOTpoHe nocBslleHa Take craTba A. A. Coxkouiol 


u WU. M. Tepuosa (78). 


Mockoxsckuli rocylapCcTBeHHbI yHuBepCHTer Ilocrymusio 
um. M. B, Jlomovnocosa 24 IV 1956 


UMTHPOBAHHAA JIMTEPATYPA 


17. 7. Mpauneuxko, A. A. Coxoaos, Kwaaccwyeckad tTeopua mona, 19 
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WU. Ad. Tomepanuyk, JAH, 44, 315 (1944). *J1. Apuumosuy, H.Tlomepa 
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Hoknane Akanxemun nayrk CCCP 
1956. Tom 110, M4 


PH3SHKA 


tO. M. JIOMCA3E 


O TOTEHUMAJIE MAPHbIX TEOPHH SJIEPHbIX CHU 


(IIpedcmasaeno axademuxom H. H. Boeoarmbosam 12 IV 1956) 


Kak uspectuo ('*), B napHoli reopuH B3aNMOselicTBUA AByX (KBAaHTOBAHHDbIX) 
SHHHOPHbIX Noel: HYKJIOHHOFO MU Me€3OHHOMO, MOTeHIMaJ! B3AMMOJeHCTBUA ABYX 
HYKJIOHOB, PaCCUHTaHHbI B HEPeJIATHBUCTCKOM IPHOMKCHHH AA STHX Hy KJIO- 
JOB H C NpeneOpexkenuveM UX OTayeli, B MEPBOM HeEHCuesarOleM (BTOPOM NO KOH- 
cTaHTe CBASH Oe) NOpAAKe MeTOJa BOSMYLCHH HMeeT B HysIe CHHrysap- 
HOcTb Buya 1/r> (r,— TpexMepHoe paccTOAHHe MexKAy HyKMOHaMH) *. Kak Takxe 
GOCTATOUHO XOPOWIO M3BeCTHO, TaKaA CHJIbHad CHHTYJIAPHOCTbh MOTeHWUMala — 
Jomee CHIbHan, sem 1/r?,— TeopeTH¥eCKH NPHBOAMT K OTPHILAaHHIO BO3MOXKHO- 
OTH CYWIeCTBOBaANHA CBASHbIX CTALMOHAPHBIX COCTOAHHH CHCTeEMbI J[BYX HYKJIOHOB, 
O HaXOJHTCA B ABHOM IIPOTHBOPeUHH, HalpuMep, c *PakTOM CYLIeECTBOBaHHA 
eHTpoua. 

Bo3HukKaeT BOMpoc, HE CMOXKET JIM H3MCHHTb ITY HEYOBJIETBOPHTeJIbHY!O CH- 
yalluto MOCeOBATeIbHO PEJIATMBHCTCKOe PaCCMOTPeHHe HYKJIOHOB, a Tak?Ke 
yueT ux oTgaun. M3pectruo, Hampymep (4), ro yueT peJIATHBH3Ma 3JIeEKTPOHOB 
IOHMKaeT CHHFYAAPHOCTh IMEKTPOMAFHUTHOPO NOTCH Mada B BbICIUHX MOpA- 
Kax jlo l/r (c TOUHOCTbIO JO JorapHdMuyeCKOrO MHOXKUTEIA), B TO BPeMs! Kak 
IPH HePeJIATHBHCTCKOM PaCCMOTPeHHH 2JIEKTPOHOB NOTeHIHaJl, HallpHMep, ueT- 
Beproro m0 3apayly e mopayKa owyuaercs] C HeMpHeMseMOl CHHTYIApHOCTbIO 
Bua 1/r°. 

Orser Ha NOCTaBJICHHbIM BOMPOC HW COCTABJIACT Web MIpeCTaBJAeMOH padoThl— 
Web, Js OCTHXKCHHA KOTOPOH HaM TIpeACTOANO pewIMTb B TpeOoBaBielcs 
Mepe HOBy!O JIA MapHoli TeopHu MmpoOsemMy ycrpaHeHHA OecKoHeyHocTel, Mpo- 
ABNAIOULUXCA, B OTIMUHe OT OOBIUHBIX, HeMapHbIX TEOPHH, y2xKe B NepBOM HeHC- 
ge3arollleM TlopsyKe. 

Jina KOHKpeTHOCTH paCCMOTPHM CJIy¥ai MCeBAOCKAaIAPHOH CBA3H: 


Ho (x) = oF (x) ys ¥ (x): 9 (x) 15 9(¥), (1) 


rye V(x) u (x) — omeparopbI HyKONHOrO HW MesOHHOrO ** (CIHHOPHBIX) Mosel, 
coorserctsenHo; (x) == f(x)y, wu 3nHayok H o6o3Hayaer 9pMHuTORO-comps- 
XKeHHbIM OMepaTop. ; 

Xapaktep CHHPYJAPHOCTH B Hye MOTeHIMala B3ANMOJCHCTBHA ABYX HYKJIO- 
HOB mpome Bcero (4) BbIABHTb IPH MOMOUH MCCe{OBaHHA ACKMIITOTHYCCKOrO 
MOBeCHHA pH OObUIMX HMIYyJbCax S-MaTpHUbl paccefHHA STHX HYKJOHOB, 
Mp pacyere koTopoli (m0 MeTogy BO3MYIMCHHH) Mbl HCMOJIb3yeM OFeBHAHOe 0600- 
WleHuve Ha MapHyio TeopHio MeToja AuarpamMM Pelinmana — Jlalicona. 

B napHo Teopuu Bua (1), B OTMHYMe OT OODIUHbIX, HeMapHbIX TeOpHH, 
K KaxkJol TOUKe JHarpaMMbI OYYT MpHMbIKaTb yKe He TPH, a YeTbIPe JIMHHH: 
wwe HYKIOHHbIe (CIMOWIHbIe) — OHA BxOAAMaH, Apyrad BbIXOAAMaA, H ABC 
Me3OHHbIe (MYHKTUpHble) — TakxKe OHA BxOAAUlaT MH Apyrad BbIXOAAMAA. 


* Eoin B YaCTH PAaMHJbTOHHaHa B3aHMOMelCTBUA HET IIpOH3BOMHBIX OT OMepaTopoB Moreh, 
yTo 6yeT MpeAMouararbes HW B jlauIbHeMIeM; B TIPOTHBHOM CJly4ae CHHPYAPHOCTb Mosyuaerc 
eile Ooslee CHJIbHOH. 

** HanpHMep, u.-MesOoHHOro. 
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Kaxkylylo TOUKY MarpaMMbl napHOli Teopu yAOOHee pacCMaTpuBaTh kak pacillell 
JICHHYIO Ha J[Be, OHA U3 KOTOPLIX MPHHAaMVIeXKUT MOCMeAOBATEMbHOCTH HY KOH} 
HBIX HHH (u efi B S-MaTpulle MpHBOAUTCA B COOTBeTCTBHe ONepaTop V g 5) ¥ 
ypyrad — MOCMeAOBATEbHOCTH Me3OHHIX JIMHUMH (ei NPHBOJMTCA B COOTBET; 
cTBHe onepaTop V gy;). Ocrasbuble mpaBusia pacueta S-MaTpHLbi lepeHocsaTcss 
B lapHy!O TeOpHio 6e380 BCAKHX H3MeHEHHH. | 

[Ipoueccy paccestiia AByX HyKJIOHOB B MepBOM HeHCyesalolllem (BTOPOM 
lo g) MOpsAKe COOTBETCTBYeT e/MHCTBEHHaA, C TOYHOCTbIO AO «OOMeHHON) 


qMarpamna (1) 


| 
| 


(Ap = Ap, = Pp — Pp.» BP” = g? = p* = — m?, m—macca MOKOA HyKsIOHa)| 
3eMeHT S-MaTPHIbI KOTOPOli H3BeCTHbIM IyTeM (*) IIpHBOMTCA K «peJATHBH: 
CTCKH KOBapHaHTHOMy» BHJy (B  «eCTeECTBCHHbIX» eHHHILaX): 


Se (Ap?) = g? AS, (Ap*), 
A= Vyis¥p-Lats¥o-3 (Pu — Py + 9 — 4x): 
1 


— 19 4 Apia p? 
(PF Apa uty” 


(2 


5, (Ap?) = adalat 


a==x(l—x), p2=p?— ie, 


rye Wp, ‘Yg—ammsnTybl TMvIOCKHX BOJIH C O603HaUeHHbIMH MMILY JIbCaMi 
u.— Macca TlOKOH Me3oHa; ¢ ->Q mocue HHTerpHpoBaHHs CTPeMHTCA K HY Jo 

C euiblO H36@KaTb BO3SMOXHOH HeEOAHO3SHAYHOCTH B NOJyYeHHH KOHCYHBIS 
pe3syJIbTaTOB MbI 3feCb H B jlaJIbHeHIUeM TIpHMeM B KayecTBe MpaBHJie 
OOAZAaTeIbHOe NpeBapHTeJIbHOe MIpHBeeHve BCeX HCXOHIX, BOOOMLE TOBOpH 
pacxogsuuxcsa /-MHTerpaJlOB K «peJIATHBUCTCKH KOBapHaHTHOMy» Buy. IToz 
NOCJe{HAM MBI MOHHMaeM TakOH BH, /-HHTerpasioB, Kora TMObHTerpasibHas 


(byHKuMA 3aBHcuT or /==/, TombKo uepes /3. Bo3moxKHOcTh MpHBeeHHA HE 
TerpaJIOB K TaKOMYy BHAy CJleqyeT H3 OOWMX CooOpaxeHH pesJATHBUCTCKOF 
KOBapHaHTHOCTH. 

MoxHO OOHapyxKHtb, 4TO BbIpaxeHue S,(Ap?) B (2), pacxogsmeecs 
KBapaTHuHO TpH Oovbunx /, cosepxuT (GeckoHeyHyIO) YacTb, KOTOPyK 
MO?KHO (H, B COOTBeTCTBHH Cc oOmel UeeH MepeHOpMHpOBOK, Hy xKHO 
BKJIJOUHTb B KOHCTaHTY *% «KOHTAKTHOPO» YeHa Bula x [VY (x)y;V(x)]?. G sot 
H€JIbIO B TaMHJIbTOHHaH BBOJUTCA J[ONOJHATCIbHBIM WIeH 


Keg (x) = Hy (x) + dx [F (x) 7 (*)P, 3 


B KOTOPOM KOHCTaHTa 6x HaXOJMTCH, KaK OOBIMHO, H3 YCOBHA OOpanieHus 1 
HyJIb S-MaTpUbl «cOOCTBeHHO-3HEpreTHyecKoroy Tpowecca, B JaHHOM cya 
Jia AByX HyKJOHOB. B nepBom Hexcyesaiollem 0 g H Ox NopsKe TaKOM' 
Mpoweccy COOTBeETCTBYIOT j[Be j\Marpammpr (II): 


\ 
We ee” ny (I) 
p 


oa 
iS 
for) 


Tlonyuaerca: 


a Se (Ap* = 0) + O(g*). (4) 


Ecuim Teliepb olepHpoBaTb C raMusbTOHHaHOM He B (pope (1), a B (pop- 
Me (3), TO JIA HHTepecyloulero Hac Wpomecca paccesHuA JIByYX HYKJIOHOB BO 
‘) BTOpoM Tilo g HopsayKe K Marpamme (I) AcOaBuTca ewe AMarpamma (Ill): 


Z fr 


(1) 


Q 
ie 


Cymma 9/leMeHToB S-MaTPHIbl, COOTBETCTBYIOWIMX jMarpammam (I) w (III): 


S¢ (Ap?) = g? AS, (Ap?), Se (Ap?) = Sg (Ap?) — Sz (Ap? = 0) = 


1 


= 4Ap?\ deo | dl ge | (5) 
: (2) (1 A pee sy 
) 
pacxOJMTCA yXKe TOJbKO JIOrapHpMHueCKH. 
Ho w 9Ta TocseqHAA pacXOJMMOCTb MOXeT ObITb BKJIOUeCHA B KOHCTAaHTY 
Rk «KOHCTAHTHOrOy %*e wWieHa 


k os [F (x) 3 (al) (6) 


HECKOJIbKO HHOPO Bia. Coo6paxkeHHsA, HCHTHUABIE TOKO YTO H3JI0%Ke HHBIM 
MPHBOAAT K BbIparxeHHto 
5, (Ap?) 
ee , 
beast O (gt) (7) 
o AP 


p?> 


2 
4 pens aia 
(27)* A 


B pesysbTaTte vero wieH (6), B KOTOpoM TovloxKeHO k—>k-+ 6k, Takx%Ke BHe- 
cet CBOH BKJIa, B MUHTepecyroulyio Hac S-MaTpuuy paccesHHA JByX HYKJIOHOB 
BTOporo Mo g NopayKa, YO HW MpHBejeT ee K OKOHYATEJIbHOMY, YK KOHEU- 
HOMY BH: 


Se (Ap?) = g?ASy (Ap*), 


~ , A 2 
B. (Api== 5, (Ap) — Ap! tim, 2 = 
Ap?+0 Ap 
f ( ¢ ii 3 2 2 2\ 2° (8) 
= — |2n%iApt\ dx | dy \ de 22? [= 4 Eat a (Ap a )u | 
i ee ; sai 


, ==Ap*a (1 —z)+ p?. 


Jina Haweli ueiu npousBoUTb JaibHeliuime BKTayKH c (8) HeT HaqoOHOcTH. 
| Cnelyer MOsYepKHYyTb, YTO pesysbTaT (8) MOXKHO OBIIO, NoOKaNyH, pole 
| nomy4aHTb mpHMenennem XK (2) AByX «peryaapusalui» Tlayau u Buasnapca (*): 


dei = 0, > Cini = 0, 7 (9) 


HO HMCHHO BO3MOXKHOCTbh CBEJCHHA HCIOJb3yYeMOrO HaMH «BbIUHTATeJbHOPO» 
MeTOJla K IlepeHOpMHpOBKaM CBUJeTEBCTBYeT O BHYTPeHHe ero HeMpoTHBOpe- 

UHBOCTH. = 
HenocpegcrsBeHHo ue (8) Jlerko HaiTH, 4TO S-(Ap?) npu Ap?—> co Beger ce6a 
Kak Ap*InA p?; 9To o3Ha¥aeT, YTO COOTBCTCTBYICIMMH NOTeHNMA HMeeT B HyvJle 
4% 547 


CHHryApHoctb Bua Inr/r*, T. €. CHHPYAAPHOCTS axe HECKOJIbKO Oosee CHIb- 
HY!O, YeM TMOyUaOCb paHbllle. 

Mbt orpaHuunJin Halle pacCMOTpeHHe MapHOH TeOpHH JIHIb IMCeBAOCKaAp- 
HO CBA3bIO. OqHako HM paccMOTpeHHe ApyruX BOSMOMKHbIX BUAOB CBA3H MOJIeH 
(cKaIApHOM, BEKTOPHOH, MCeBAOBEKTOPHOH HM TeH3OpHOH), TaK *%Ke Kak H pac- 


CMOTPeHHe JONOJIHHTEJIBHBIX BaPHaAHTOB napHou TEOPHH, TIPeJIOMKCHHHIX B Pa-) 


ore (°), UpHBOAUT K TOMY Ke pesyJbTary. 


TakuM o6pa30M, yueT pesJIATHBH3Ma HM OTaYH HYKJIOHOB He YCTpaHsAeT He-| 


VOBJETBOPHTeJIbHOCTH MapHol TeOpHH B3aHMOJeHCTBUA CIMHOPHbIX Novel. 

TIpeqcrapiaerca TakoKe He JIMWeCHHbIM CMbICa — OCOOeHHO B CBA3H C HH- 
TepeCOM, MPOABJIAeCMbIM B TocseqHee BPeMA K TEOPHAM C Tak Ha3bIBa€MbIM 
<HEJIMHEHHbIM B3aHMMOJeHCTBHeEM» — BbIABHTb XapaKTep CHHFyJIAPHOCTH MTO- 


TeHUHasa WB Apyrux Buax NapHoOlt TeopuH, HaNpHMep, AVIA KOHKPeTHOCTH, | 
‘8 MapHO TeOpuu B3aMMOJelicTBUA CIMHOPHOFO HYKMOHHOrO Tosa Y (x) co cKa- 


VIAPHBIM (HH MCeBAOCKAMAPHSIM) M230HHbIM ¢(X): 


Hy (x) = FE (DE (xo (Ne (x). (10) 


PacueTbl, MpoBeeHHbIe aHasIOrHUHbIM WyTeM™, UPHBOAAT K BbIPaxKeHHIG} 


ANA IIECMeCHTAa S-MaTpullbl pacceAHHA JBYX HYKJIOHOB: 


S; (Ap?) = f?AS; (Ap?), 


= 


aM ; mi pt (’ (x? = @)ioo (11) 
SFA) e= dx —S 
¢ (Ap?) ue Apa + 2? 
0 
KOTOpOe, Kak JIerKO BHAeTb, npH Ap?—>oo Beyer ceOx Kak Ap*, uTO cooTBeT- 
CTBYeT MOTeHWMaly C HeNpHeMJeMOM CHHTyJApHOCTbIO B Hysie Bua I/r°. 
PesioMHpyA CKa3aHHOe, MOXKHO CeaTb BbIBON, UTO CCH COBPeMeHHaHA TeO- 


pHa AaXIKBATHO OIMHCbIBACT JICHCTBUTeEIbHOCTb M Ha OYCHb MaJIblx paccTOAHUAX, 
TO NHOO KOHCTAHTbI THA QU f Aaa CBASMHY HYKJIOHHOYO NOJIA C ME3O0HHBIM JOJIKHBE: | 
CYUTATbCH TOUHO PaBHbIMH HyVJItO, HOO, ecJIM OHH He PpaBHbl HYJIO, BOSHH Katomee 


IIpOTHBOpedve MeKAY TeopHeh U JeHCTBUTeJIbHOCTbIO JOJOKHO ObITb OTHECeHO 
Ha C¥eT HeYOBJIETBOPHTeJIbHOCTH OObINHOTO MeTOJa BOSMYILeHUH. 

OTMeTHM B 3aKJIOUeHHe, YTO BCE CKa3aHHOe KaCcaeTCA JIMIUb NepBoro Hexc- 
yesalolero MOpAKa MeTOa BOSMyleHHi. Pemenne *e BOMpoca O CHHrYyJsAp- 
HOCTH MOTeHUMaa B BbICIUMX NOPAAKAaX NapHblxX TEOPHH CTaIKHBaeTCHA C U3BECT- 
HOH TPYAHOCTbIO, OOYCOBJIEHHOH «HeMepeHOpMHUPYeMOcTbioy MapHbIxX TeOpHii. 


O6cyxeHHe ITOH MpOOMEMbI MbI BLIHYXKJCHbI, OMHAKO, BbIHeECTH 3a PAMKH 9TOF 
cTaTbu. 


Y xKropowckul 


Ilocrynusio 
rocyapcTBeHHbI YHUBepcHTer 27 It 1956 
UMTHPOBAHHAS JIANTEPATYPA 
*H. Tamm, . Uspanen ko, Nature, 133, 981 (1934). 2 R. Marshak, Phys. 


Rev., 57, 1101 (1940). 710. Jlomcagase, M.Mapxkos, K9T®, 19, 178 (1949). 
710. JIomcayse, K 9aeKTpoMarHHTHOMy B3anMOJlefcTBHIO BYX 3JICKTPOHOB B BBICIIHX 
VIPHOMKEHHAX TEOPHA BosMymeHHH, Tuccepraunn, DMAH, M., 1954; KKOT®, 30, 707 (1956). 
5° B. Mayan, ®. Buaaapc, Coopx. Casur yposuel aromupix snektponos, MI, 1950. 


* SaMcTHM 3ecb, uTO B TeopHn (10) uHTepecyromasa nac S-mMaTpuna, B OTMMUNe 01 
Teopun (1), OxasbiBaeTCH KOHeYHOH yxke MOcNe mepeHOpMupoBKH KOHCTaHTH x. OHaKo. 
B COOTBETCTBHH C OOWleH Hee, NpOBONHTD MepeHOpMupoBKy KOHCTaHTBI k Tem He MeHeE 
Takxe HeOOxouMo. Takada MepeHOpMupoBKa CBOAHTCA K BBINNTAHHIO H3 S-MaTpHUI onpe 
AeNeHHOH KOMeUHOH YaACTH, 4TO SHAYHTeMbHO MeHSeT ce acumnTOTHKy pH Ap? — co. 
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PU3BHKA 
®. Wl. WHOPHH 


METOA H3Y4YEHHA 3JIEKTPOHHbIX TEPMOB 
i ABYXATOMHBIX MQJIEK YJI. 3JIEKTPCHHbIE TEPMbI 
MW JJIMHbI MOJIEKYJI UWEJOUHbBIX METAJWICB HW WX PHIPHIOB * 


(ITpedcmaeaexo axademuxom A. H. Teperunoim 23 V 1956) 


1. Merog Ja romonormanbix Monekys** 6bi0 paxee (!) ycraHoBmeHo 
MpaBHusO: ONTHYeCKHE SMCKTPOHHbIe TepMbI T;, NpHONH3HTeEMbHO OOpaTHO Mpo- 
NOpUHOHAbHbI AHHAaM MOvleKy 1: T;,/ = C, = const. 3yecb npeqmaraetcs 
MeTOA u3yyeHHA 7), IBYXaTOMHbIX (BEPOATHO, H MHOFOaTOMHBIX (!)) MoneKysat — 
B3aHMHOEe COraCOBaHHE COBOKYIIHOCTH 3JIEKTPOHHbIX TEPMOB FOMOJIOPMYHBIX MO- 
JI€KYJ mNocpeAcTBOM YyNOMSAHYTOrTO MpaBwua. 

TloscHuM 9TOT MeTOX UpHMepom, Ta6m. 1. HW3 Hee BuyHo, 4TO 3Ha- 
‘| yenua Tl pa3Hbix MOJeKYJI AeHCTBUTebHO rpynnupylwrca BOSH ABYX YHCeN: 
' 450C0 u 60000. Tepmam c 62u3kuMu TI 

mpHnucpieaeM (') OMHH HW TOT Ke NOpsAy- 
KOBbIM HOMep, cHMBOU. [Ipu 71 ~ 45000 

moumem 7 = Ty, cumeow A’Dt (A’D*-ecnu ~~ méne-| fume (OO ae 
aTOMb! pa3HuHbI), mpH T/~ 60000 T— kya |cpasud| , |p ; 
T, u B'IL, (BI). Torga qua Tepma 14663 ine S 
Rb., rue Tl = 60000, nomyuntca Homep 2, 

cumBou B’IT, BMecto A’ll B (?), T. €. BBIAC- Na, | 3,07 A’S+ | 14680} 45000 
HUTCH, TO OH ABJIAeETCA He MepBbIM 7, a BT, |20319| 62200 
BTOpbIM 7, H3 BO3OY2KCHHbIX TePMOB H, a 

KpoMe Toro, UTO OH HeyeTeH (3Ha4OK UW). Ke | 3,91 | AE | 11684) 45500 
T,, orcyTcTByroulnii B (2), AMeeT, OUeBU AHO, Blu | 15378 | 60300 
cumBou A’S,*, T,/~45C00. Orcioga, 3Hax, Rbe | 4,23] ATL | 24663) 62000 
yTto / yaa Rb, paBunetca 4,23 MOKHO 

mpefckasaTb 3HayeHHe T, ~ 10600. 

Metog mpocr vu, BuAuMO, spdeKTHBeH. OH NoMOraerT CHCTeMaTH3HPOBaTh 
(ycTaHaBsIMBaTb HOMeP, CHMBOJI) 9JIEKTPOHHbIe TepMbI (CHCTeMbI T10J10C), BbIAB- 
JIATb CYULECTBOBaHHe paHee HEOOHAPy2KeHHbIX TEPMOB H MpeACKa3bIBaTb UX TIPH- 
ONH3UTeIbHbIe 3HaveHHA (HIM 10 H3BeCTHbIM 7), TipefcKa3biBaTb /). 

Haiiga B OyqyuleM HOBLI (HcNpaBuUB CTapbii) TepM JIA KaKOH-HHOYb MOvIe- 
KYJIbl, MOXKHO OyJeT yUMTHIBAA CTeMeHb NOMOOHA, NpefcKa3aTb (MCMpaBHTb) 3TOT 
TepM JIA e€€ FOMOJIOFOB. 

2.UWlenouwnpe MeTau ab MH UX THApPAUAH. PesynbTatTbl pas- 
6opa yKa3aHHbIM MeTOJOM COBOKYIHOCTH SKCHepHMeHTabHbIX T, wu J STHX 

-MosleKyJ cBeyeHbI B TAO. 2 (HyeBolt TepM He muUwem). IIpu 9ToM: 

1) Bpi1o mpopepeHo H NOATBeEpKAeHO JONONHHTebHBIMH JaHHbIMK 

camo mpapulo —npousBeyenue T;,/ npu k=1, 2,..., 9, B Mpegenax cTron6ua 


TaOnmuuna 1 


* TIpeyqpaputembHo Jonoxeno Ha VIII nayunoh ceccuu Ilefarormueckoro MHcTATYTA 
um. Tepuena 12 IV 1955 r. ‘ . 
** TomoJIOrHYHbIMH Ha3biIBatoT JBYXATOMHbIe MOJIEKYJIbI, COCTOAMHEe H3 ATOMOB O/HOM H TOK 
*#Ke Nolrpynnpl Ta6nub! MenJeneeBa. TepMnHbI, COOSHAYEHHA, EMNHHMLUbI, CCbIJIKH Ha JIMTePATYPy 
Te Ke, uTo B (1). Umeiorca neOobuine pasHOpe4yHA Mer*KAY PasHYHbIMH HCTOYHHKAMH. Mol W180 
olpeeseHHOCTH MpHAepxHBaINCb (7), Te HHTepecyloulHe HAC JaHHble NpecTapJeHbl HanOoviee 


NOHO. 
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Ta6nnna 2 


CucTema 3JIEKTPOHHbIX TCPMOB MOQICKY JI ULeJIOUHBIX MCTaJIIOB H HX FHAPHAOB 


po A cy 
: sh nets = alla es ere eee ea ee | 
g ae a & oO es ix sy cS) x ~ ae || 
= Pil Ss = Pp i ri e Te T. | Tw | 
1. MoneKkyAbl WeMOUHHX MeTANIOB 
A. Monekyabl 13 OFHHAKOBBIX ATOMOB | 
: 
Lig |2,67(12068)20437 | (22800) | 20559 |R 8088F| 2 3137E|R 31E99| — 34800 35800 37600 | 
Nay {3,07|14680]20319 | (22800) | 29342 }R 31144}R 32241/R 33466] R 34685|R 46846/R 37615 
Ke 3,9.111684]15378 | (47970) | 22970} 24482] 24628) 26493) 27574] 2€091) 29600 | 
Rbz  |4, 28}106003 | 146631) (46500) | 20835 | 22500 22777} 24400 | 25300 | 26000 | 273800 | 
Cs. 14,52} 99002 |LE0 442} (15400)°1 19750" | 2100012 | 21500 | 22600 | 28500 | 24200 | 25400 | 
b. MonekyaAb H3 pas AHUHBIX ATOMOB 
LiNa |2,87| 15700| 20900 | 24400 | 31300 | (33200) | (34400) | (36000)] (37300) | (383U0) | (40300) 
LiK — {3,29} 13700175794) 21300 | 27300 | (29000) | (29700) | (31300) | (32500) | (33400) } (35100) 
LiRb |3,45] 13000 |175504} 20300 | 26000 | (27600) | (28400) | (29900)] (31000) } (31900) | (38500) 
LiCs {3,64 12450 }164775) 19400 | 24900 | (26400) | (27100) | (28500)} (29600)} (30500) | (32000) | 
NaK {3,49} 12140 |16994 | 20094 | 25228 | (27300) | (28000) | (29500) | (30700) | (31500) | (33100) 
NaRb }3,6¢) 12300 |16422°) 4920018 | 24600 | (26100) | (26800) | (28200) } (29300) | (30200) } (31600) 
NaCs {3,81} 11800] 15750 | 18249 | 24270 | (25000)s+] (25700) | (27000) | (28100)! (28900) | (30400) 
KRb {4,07 11050] 14750 | 17200 | 22100 | (23500) | (24000) } (25300) | (26300); (27000) | (28400) 
KCs | 4,23] 10600] 14200 | 16500 | 21200 | (22500) | (23100) | (24400) | (25300) | (26000) | (27300) 
RbCs_ |4, 69} 10200 | 137477 | 15950 | 20500 | (21700) | (22300) | (23500) 1 (24400) 1 (25000) | (26300) 
2. MoneKyAb THA PUAOB WeNOUHbX MeTaAANOB 
LiH = {1,£9/26516] 37700 | (44000) | (56500){ (60000) | (64500) (64800) | (67300) | (69200) | (72600) 
NaH |1,89/22719} 317075) (37000) | (47590)| (50500) | (51700) | (54500) } (56700) | (58200) | (64100) 
KET /2,24}195€0} 26s0ct*| (30600) | (40100) | (42500) | (43700) | (46000) } (47800) | (49200) | (51600; 
RDH = |2, 37/1806} 25300 | (29500) | (37900)| (40200) | (41300) (43400) | (45200) | (46400) | (48700) 
CsH — |2,79)18209} 24100 | (28100) | (36000)| (39300) | (3°3I0) | (41400) | (4300) | (44200) (46400), 
AT,,% 127 56 10 40 27 41 26,5 25 27,9 
A(T ,L)% 9 8 r S| Oat atten) 7 { 0,2 
[T,,2] 4000} 60000 | 70000 | 90000 | 95500 | 9£000 | 103009 | 107000 | 1100C0 115500 


IIpumevanua: 


1. IIpumep. Yrouvenve Homepos, cHMBowI0B 


Aan Ts, 

Ne CHOCKH 4 2 | 3,4,9,7 | 6 
B (2) npuuato} A’IIT | A’TI?| A A'TI 
B tTa6n. 2 

IIpHHATO Bi, BT) BT But 
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2, ipencka3aHHbIM TepMam, cHaO>KeH. 
HbIM CHOcKamMH 8—16, cooTBeTCTBYIO’ 
culenyioulme Ha6monenusa: 8. Rby Tw 
11500 (8); 9. Cs T ~ 10000 (8); 10. Cs, 
T—B 16066 nC 16176 (2)?; “Gsaa 
19200 (5)?; 12. Csp~ 21200 (5)? ~ 20506 
(*); 13. NaRb: ne anannsupopannas 
cuctema ~ 18 600 (3,8); 14.  NaCs ° 
25400—24€00 (2); 15. NaHv ~ 32001 
(*); 16. KH B’Il T — 28834 (4). 


MIPHONMSUTeIbHO NOCTOHHHO, OHO MeHAeTCH ropasyo MeHbule, yem 7), (AT; 4 
m7!) B raon. 2)". 
_ 2) B page cnyyaes B3siTbie 43 HTepatyppi (2) HOMepa, CHMBOWIbI TEPMOB 
yrouneHbl (mpumMep — cHockn 1—7 x ra6a. 2), npeacKasanbi (MenKuii wIpHdpr) 
MHOPHe TepMbl, OTCYTCTByIoulNe B (*), T. €., NOBHAMMOMY, He OOHapyXeHHbIe, 
WHora cnopubie HT. 1.** B HeckobKUX CyYaAX yJaOCb CpaBHUTb mpescKa- 
3aHHA C HaOJHOCHHAMH, BBISCHHIOCb coracne (cHockH 8—I6 k Ta6a. 2). 

Tepm B rujqpugos, nopuMMoMy, HeycToiiume u pactiaqaetcs Ha HeEBOSOyKAeH- 
“HbIM aToM H uv Bos6yxJenubili (2?P — sHeprus Bos6yxyjenua Lf) weTOUHOM aToOM; . 
B OCHOBHOM COCTOHHHH THApuAbl Wuccounupyior (@Heprus uccounaunu D) 
Ha HeBo3OyKeHHbIe aTOMbI. Ecru tak, TO T,=U+ D. Jina Te, TpeylcKa3aHHbIxX B 
Tao. 2, sro, rpy6o roBops, co6moyaercs. 

lia npegckasannit T;, ucnob30Ban0cb OAHO H TO X%Ke JWI BCeX MOUIEKYI, 
kpome Liz, okpyrmenHoe 7;/, o6o3HayeHHoe [T;/]; qua Lie uucna Wenumucb Ha 
1,15, nocKkompKy te T;,/, KoTOpble JIA HEPO H3BeECTHBI, MeHbILe COOTBETCTBYIOULUX 
mel Bete 12 pa3a, YTO, NOBHAMMOMY, CBA3aHO C MeHbLUIMM 9PeKTHBHbIM 3a- 
PAOM ATOMHBIX OCTOBOB Bcwly4yae Liz (cp. npaBuaa Cagrepa x (')). Bo3MoxKHO, 4YTO 
yAacTcH yYTOWHHTb TpeycKasanHA, eCJIM B OO/bUleH Mepe YUNTbIBATh rpaqalun 
B 10Q00nH H Oparthb, HanpuMep, Ja ipeycKa3anna T, Rbe u Cse ne [T,/]=45000, 
a H3BeCTHOe JIA UX OMKaNWero romMomora Ke 7, = 4550, ecnu u3pecr- 
Hoe via NaK 7,/ = 42300 npwuatb u Aa Apyrux «cnaBop» HT. OT. 

Hatiga pk OyqymlemM HaqexKHoe 3HaueHHe NOTeHIMana MoHM3auH J Aaa OLHOK 
H3 MOJIeKYJI, MOXKHO OyfeT npesckasatb / Aa ocTaIbHbIX. Hatigza / OKenaTenbHO 
elle HW Kakue-HHOyb 43 T),..., 749, YTOObI CYAUTb O cTeMeHH TOAOOuA), CKaKeM, 
aaa Fre, Momao Oyyer upemcka3aTb 7T,,..., 7, qaa Fr, LiFr, NaFr, KFr, 
RbFr, CsFr, FrH, T. e. to OQHOMY HIM HeCKOJbKHM 4HCIaM WpeycKa3zaTb Jo 
70 gucen. 

Xora mpeycKasaHuA TpyObl WH HeEOMMHAKOBO Hajle2%KHbI, OHH BCE Ke MOSHI 
WIA NPeABapHTeMbHOH OPHEHTHPOBKH VU, C ApyroH CTOPOHbI, AIA BbIACHEHHA 
ycOBHH MpHMeHuMOCTH caMoro IIpaBwla. 


JleHuHrpaacKkui Tloctynusio 
FOCyMapcTBeHHbI MefaroruyecKHi HHCTHTYT 17 III 1956 
um. A. Yi. Tepuena 


UATHPOBAHHAA JIATEPATYPA 


1, Ul. UWlugpun, WAH, 106, 233 (1956). * Landolt-Bérnstein, Zah- 
lenwerte und Funktionen, Aufl. 6, 1, T. 2, 3, 1951. % Données spectroscopiques, concernant 
les molécules diatomiques, Red. B. Rosen, Paris, 1951. * T. Hori, Japan J. Phys., 
8, 151 (1933). ®&J. M. Walter,S. Barrat, Proc. Roy. Soc., A 119, 257 (1928), 
6G. Herzberg, Molecular Spectraand Molecular Structure |, Spectra of Diatomic Molecu- 


les, 2 ed., 1951. 


* B (1) 6panocb snub R=1,2 u NoTeHunambl HOHH3allHH. AT, HA (Tp1) B TAO. 2 OTHOCATCH- 


TO/bKO K JIMTePATYPHIM JaHHbIM (YNCIO MOCMeMHMX WIA pasHblx CTOMOLOB Pas JIH4HO), 6e3 Lie 
(cp. ()). Ppy6octb npaBusia nosBouAeT OpaTb BOMHOBbIC YHCA Voy (cHa6xKeHb!l 6yKBOH R) BMe- 
cro T, nougycyMmel Jinn Nae u Ko B kayectse / quia NaK (ananorw4ano 1a Apyrux wuTepMera.- 
JHYeCKHX MOJIeKy.1) HT. J. 

** OroBop KH. 1) BecbMa BO3MOXHO, YTO BMECTO IIPHHATHIX 3/leCb, C/IeLyA (2), ABYX Tep- 
mop 75, 7, HMeeTcA TOMbKO OfuH (3,6) (rorgqa H HOMepa caesyroulMx T), vu3Mensiorcs). 2) He Aya 
BCeX TePMOB JOCTATOYHO BHAHO, YTO OMpaBaHO COraCOBaHHEe KHUCTHIX METAJIVIOB» (kak Nag) 
co «cnmaBamu» (Kak NaK) u c raqpumamu. Te u3 mpeacKka3aHHH, KoTOpble KaxKyTCA HaM 6ouee 
COMHUTE/IbHbIMH, B3ATHI B CKOOKH. Uncsa B CKOOKaX 9TO, COOCTBEHHO FOBOpA, He MpefcKasanuA 
TeEPMOB, a TOJIbKO OOOSHAaYeHHA MeCT, Tle OHH LOJDKHBI ObIIM Obl HAXOMUTHCA, eCJIH Obl co6utoja- 
“10Cb Mogo6ue (1). CymlecrBy!oT 1 Take TepMbI B MeHCTBUTeEbHOCTH, MOXKET B PasHon Mepe ObITb 
ToaBepruyTo comHenuaM. Ho u B Tex Cily4aAnx, Pe 9TO CYUIeCTBOBAHHe, MOKAaTYH, HCKIIOYEHO, 
4nena B CKOOKaX MOryT MpHrOAMTbCA IPH CpaBHeHHAX POMOJIOPHYHbIX MOJICKY.1. 3) Bo3gmoxHo, 
oco6eHHO JIA «ciaBoB», 4TO cyulecTByeT TepM c 7',~80000. 

Bo3moxkubl HW Apyrve oropopku. Ta6a. 2 B xOfle HOBbIX HaOOJeHHH H pasHOCTOPOHHero ana 
J1H3a TIpHJeTCA, BEPOATHO, HCMpaBJAT H MepeleTbIBATb, HCMOJIb3yA H AMA 9TOFO, Cpe APYTUx 
cpescTB, MpeAO*KeHHbI BbIWe MeTOA B3aMMHOFO COPAaCOBaHH A. 

{ 


qn 
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H. B. JIOBAHOBA 


O MPHPORE LWIBETOBOrO 3PEHHS AHOMAJIbHbIX TPHXPOMATOE 


(IIpedcmaeaeno axademuxom A. H. Tepenunom 9 V 1956) 


1. Tlo Bonpocy o mpHpoge uBeTOBOrO 3peHHH AHOMAJIbHbIX TPHXPOMATOE 
MMeIOTCA [Ba pasJIMYHbIX MHeHHA. Ogun (' 4) cunTatoT, YTO PHU! aKomaJiay 
oOYCAOBseHbI H3MCHEHHEM OAHOrO H3 NPHeMHUKOB CeTYaTKH, Apyrue (?,°) 064 
ACHAIOT AHOMaJIMIO HauHMuHeM B Tulasy OcoOoH nurMentaunH. IIpeqnonomenne 
06 HW3MeHeHHH OJHOrO NpvHeMHHKa OCHOBbIBAeTCA TyIaBHbIM OOpa3soM Ha *PakTe 
IPpHHATHSA JMXPOMaTaMH KOJIOPHMeTPHYECKHX PaBeHCTB AHOMAJIbHbIX TPHXPOMa+ 
Top. MakT 9TOT B KaKOH-TO Mepe ABJIACTCA HABOAAWIHM Ha MOAOOHOe NpeANONG- 

2KeHHe, HO CUCCTb eFO pellaloulHM Obl. 


Ta6anuna t 0 Obl HelmpaBHsbHO. OkcnepHMeutT Bpi- 
64 6 meukoro (4) C€ MeTaMepHbIMH LUBeTaMy! 
OTHOMCHHC. ta Pe 6 6 bHbIM 
Toa te mpeyctapsnetca Oonee yOequnTes | 
ane ee ey Oyuako aBTop BMecTO IHcppoBoro Mare | 
os aHOMaibl pHana JlaeT TOMbKO KaYeCTBEHHY!O Kap 
i] 

Dek Bee le 3 a : THHY CBOHX P€3yJIbTaTOB Ha OJHOM Ha 
3) Zi . oe, : 
Sef OloaTese, H MOSTOMY ero 9KCNepHMeH* 
al B 3HAUHTeJIbHOH Mepe TepxHeT CBOK: 

570 1,65 | 3,6 | 3,7 | 0,83 YyOequTenbHOCTD. | 
5£0 ACOSO Wy Bee 10283 2. Meroyuka poBepku mpe_noso- 
590 1,62 | 3,5 a mee %KeHHA O HaIMUHH B ra3sy aHOMaJIbHO- 
ou we ea ‘oo (TO TpHxXpoOMaTa ocoOoH mMHrMeHTallun, 

10 Een eerie ge wad BOS : 

lMpHMeHeHHan Kpucom (°) 4 ucnomb30- 
BaHHas 3aTeM Oowlee NOHO B paboTe 
Cpennee 1,69 | 3,7 | 3,4 | 0,86 E.H. FOctospok (°), sapaaetca Boome 
Cpequan ro- ae . Nats MpaBHJIbHOH. Ona 3aksI0"aeTCA B 9KC- 
ae a Te 0,18} 0,12) 0,05 tepymenrambuoti IIpOBepke Teoperuyec- 
‘Tpelli. B %| 5 5 4 4 KM OOOCHOBaHHOH 3aBHCHMOCTH Me?K,y 


TPEXUBeETHbIMH KOOPAHHaTaMH (a, 6, @) 
HeEKOTOpOrO aHHOrO CNeKTPaJIbHOPO H3- 
JYWeHHA Y AHOMAJIOB H KOOPMHATaMH (Ap, 69, 6) TOTO Ke usyGeHHA y HOp- 
MaJIbHbIX TPHXPOMATOB. 

Kak moxas3ano B paoote E. H. fOcrtosoii (°), ecu aHomanusa JelicrauTenbHO 
BbISBaHa NHIMCHTAalHeH, TO AIA BCeX UBETOB cilekTPa Oy Jer: 


FOW. 10; 6’ 6 
— :-——- = const;_—, : —* = const. 
Hi gtr tee ts 6 = con t (1) 


M3 skcnepumenta E. H. lOcrosoit (%) c uckyccTBeHHO CO3aHHbIM e10 3aBe- 
OMO «(PHJbTPOBbIM> AHOMAJIOM MOXKHO BHJeTb, YO MOCTOAHCTBO OTHOWEHHIT (1) 
B YCJIOBHAX NOCTABJICHHOFO €10 9KCIepHMeHTAa COXpaHsAeTCA C TOUHOCTHIO + 5%, 
Takyt 2ke TOUHOCTb AaJIM H aHaJOrMUHbIe Hall 9KCHepuMeHTEI Ha Tpex ucKyc- 
CTBCHHbIX AHOMAAX, TIOJIYYCHHBIX MPH TMOMOMM pa3MUHBIX CBeTO*HA_TPOB . 

B ra6. | Janbl sHayenuaA oTHouleHu (1) Jaa Bcex TpexX Hallux McKyc- 
CTBCHHbIX aHOMAJIOB HM JIA MCKYCCTBeHHOrTO aHoMasia FE. H. lOcropoii. 
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Onpeyesienve orHouenuli (1) npoBogusocs jwist yuacTKa CHeCKTPaJIbHbIX LBe- 
TOB B HHTeppane 570—610 My, MOCKOMbKY TOMbKO 3feCb MOXKHO TMOYYIHTb 
Hale@KHble H3MepeHHA Cpasy OOenxX KOOPANHaT (a u 6), HMCIOUIHX Ha 3TOM yyacT- 
Ke fOcTaTouHO Oonbuime sHayeHuA. PesyabraTbl MpHMeHeHHA STO MeTOANKH 
AOUKHBI OI Obl MPHBECTH K BIONHe YeTKHM HM HCHTHUHbIM BbIBOJaM. 
Tem ue menee Kpne (*) w lOcrosa (') genator mpamo mporHBononoxKubie 
BBIBOJbI, O-PpaSHOMY OL@HHBaH CTeNMeHb NOCTOAHCTBA MOJIYYeCHHbIX HM YHCeN. 
IIporupopeune MoryT pa3peuMTb TOKO HOBbIe 9KCHepHMeHTEI. OOpsacHenue ero 
TeM, JTO NpHpOa aHOMAJIOB, HCCe€QOBaHHbIX 9THMH ABTOpaMU, MOXKeT ObITb 
_obycu1opsieHa BYMA PasHbIMH NPMYNHaMH, NpecTraBssercA Maso BepOsATHBIM. 

Y 23 vuccweqoBanubIX HaMH JeliTepaHOManoB Ob NOMyYeHbI IPH pasJHy- 
HBIX KOJIOPHMCTPHYCCKHX H3MeEPeCHHAX UPaKTHYCCKH OJMHAKOBbIe Pe3yJIbTAaTHI. 
ITO NOSBOMAeT CUHTATH MPaKTHYeCKH OAMHAKOBbIMH HW KPHBbIe YYBCTBUTEMbHOCTH 
aHOMAJIOB, JIS} KOTOPbIX K TOMY Xe Obl- 
JH NOMyYeHbI Ha aHOMawIOcKone 61H3- fens 
KHe. 3HAYeCHHA NOKa3aTeIA AHOMAJIbHO- Gaicmeniet 
etn. IIpaxruyeckyto OAMHaKOBOCTb KpH- eh 
BbIX YYBCTBHTEJIbHOCTH CBOHX 6 Jeli- 
TepaHoMayioB oTmeyaer u E. H. lWOc- 
Tosa (°). Ilostomy WI BbIS;CHeHHA T10- 
| CTaBJIGHHOrO BOMpoca MbI OrpaHHUHJIHCh 
HCCJleqOBaHHem 4 eliTepaHoOMaJIOB, KO- 
TOpble 3aTO HMeJIH OOJIbIUOH ONBIT B KO- 
JIOPHMeETPHYECKHX H3MepeHHAX UH Ja- 
BaJIH YeTKHe MOKa3aHHaA. 

YcTaHoBKa COCTOS.1a 13 MOHOXpoMa- 
Topa Hu Oenoro 9KpaHa, Ha KOTOpbIM E 
MIPpOCKTHPOBaICH OOBEKTHB BbIXOAHOH CPeAHee 2,8| 3,2 
TpyObl, OCBeUIeHHbIH MOHOXpoMaTHue- 

CKHM H3viyyenuem. Llper cnekTpaibHoro H3JIyYeHHA M3MepAJCA IPH NOMOULM 
KOJOpHMeTpa. CoorpercTBylwllve JaHHble JIA 4 eHTepaHoMaJOB MpHBOAATCH 
B TaOu. 2. 

Kak BHJHO, MOCTOAHCTBA OTHOWeHHH M0 JWIMHaM BOJH 3fecb He HaOuJ10- 
MaeTca; HaoOopoT, OOHapyxkuBaetca BNOHE OMPeEeHHbIH XO]. TjanHbie Bcex 
4 HaOmoqateneH xOpollo NOBTOpsloT Apyr Apyra HU, MO-BUAMMOMY, AONYCKaroT 
ycpeqHeHue. 

B Ta61. 3 NpHBOAUM JIA CpaBHeHHA JaHHble, NO YYeHHbIe OMHAM aHOMaJIOM 
Kpuca (°) quia HeckObKO Oouee WHPOKOrO CHeKTpaJIbHOrO yuacTkKa. Pe3yub- 
| TaTbl, IPHBeeHHbIe B TAO. 2 UH 3 NOSBOJAIOT BbICKA3SATbCA MPOTHB OObACHEHUH 


aHOMaJIHH TIMrMeHTallHen. 


Taovwwira 2 


Habsopatesu 


Bwh 


Ta6anna 3 


A, My. 564 571 084 oot €03 615 028 
els 245 48 968 93,14 co, le a4 4,08 
GS SES 


3. Hamu Opina TakxKe MpoBepeHna CNpaBeANMBOCTb FHNOTesbl OO H3MeHEHHH y 
aHOMAJIOB TOJIbKO OJHOFO IIpHeMHMKa CeTYaTKH M3 Tpex. Hu2Ke MbI NOKa?KeM, YTO 
B 3TOM CIy¥ae TAKKE MOKET ObITh YCTAHOBJIEHa HEKOTOPAA CBA3b Mex AY UBETO- 
BbIMH KOOPJMHAaTaMH OJHOTO H TOPO Ke U3YYeHHA AIA HOPMAJIbHOFO H AHOMAJIb- 
HOrO TPHXPOMATOB. <1 

Ecau Be CHCTeEMbI OTJIHUAIOTCA TOJIbKO OJHHM TPHeMHHKOM g, T. ©. 
R= R=R, &.% Eu By = B’=B, To Ana peta usyIeHHsA I, MOXKHO 
HamlHcatb: 
HOpMa: - x = 
Lo =pR + Yoo + PB; (2) 
aHOMal: 


Uy = R “i 1g" =F BB. ye 


AuvasiornuuHo JIA KawWOrO H3 OCHOBHBIX UBeTOB KOJIODHMeTpa Oy jer: | 
HOpMa: = is se aca i bs “i | 
Ko = 0xR + YoxSo + 6.B, Io = o,R + YosZo + 8B, 

Ce = poh ++ *oeZo is BB; (4) 

aHOMd J: 


K’ = oR + x8’ + 2B, 3 =p.R + 128" + BB, | 
C’ =peR + 78’ + BB. (5) 


| 

Vismepenuve Jannoro wu3tyuenua /, Ha KOJIOPHMeTpe HOPMaJIbHbIM HaOsIIo- 
jlaTeneM jlaeT ypaBHeHHe: « 
Ly = AK y + 6939 + 8 Co, (6) 

a Id aHOMaJa Nowyyaerca | 
ie ce aK’ a 6'3' a e'C’. (7)) 


Tloycrapiaa B ypapHeHua (6) u (7) BMecto opt Ky, 35, Cy u K’, 3’, C” 
COOTBETCTBYIOUIHe 3HAYeHHA UX, aHHble B ypaBHeHuaAx (4) Hu (5), H NpHBeLA} 
NOQOOHbIe WIeHbI pH OpTax, Nosryuaem: 


= (QoPx + 6903 + &opc) R+ (Qoyox + Oo%o3+ SoYoc) Zot 


+ (AQ 8x+ Oobs + 68) B. (8) 
I’ = (a'px + 6'ps + 6'0c) R + (a"tx+ 6's +6'r)g’ + 
a (a’8x aE 6'8; a 6'B.)B. (9) 
CpaBHuBan ypaBHenna (8) u (9) c (3), MHuIeM: 
0 = Ax + Oofs + phe; P = ApBx + Oo8s + €q8c; 
0 = a'px + 0'ps + 6'pc} B = a’By + 6B, + @’Be. 


Orcioja nomyyaercs: 
(A) — @’) px + (69 — 6’) ps + (6) — 6’) Pe = 0 
(Ay — a’)Bx + (6) — 6’) Bs + (6) — 6’) Be = 0. 


PelHB NoulyueHHylo CHCTeMy OJHOPOJHbIX ypaBHeHHH, HaxOqUM ycaoBne. 
CBASHIBAaIOUlee KOOPAMHATbl HOPMaJIbHOrTO MH aAHOMAaJIbHOrO HaGutOsaTeneli B 
cayuae, eCJIH AHOMAJINA BbISBaHAa H3MCHEHHEM TOJbKO OAHOrO MpHeMHHKa: 


MW 


a —a' _—— &39¢ — Pe Ps 


ue Ness i Px 8, —- Byes 
6’ Ts 69 Px Be fia PP 


; = <= CONSIe: 
Os oP 0x Pe an Bo 


== (oOnSi 


Ita PopMyia He mpesnonaraer OOx3aTebHOrO TpHMeHeHHA B SKCHepH- 
MeHTe€ MOHOXPOMATHYeCKHX H3JIYYeHHH, HO VIA ee NMpOBepKH BCe xe CIe- 
WyeT P€KOMeH]JOBaTb OOJIACTbh OPaH?KeBbIX, XKCJITHIX MH %KCJITO-3CJICHbIX IBeETOB. 
YimenHo B 9TOH oOOmacTH OCOHJeHHO pe3skO NposABAeTCH pa3znyne MexK,Y 
aHOMaJIaMH WH HOPMOM, a TaKxKe MMCHHO 3feCb CBOAUTCA K MMHUMYMY PpOJib 
TpeTbero TIPHCMHHKa, BapHalMH KOTOPOTO CyLIeCTBYIOT CpeH HOPMaJIbHbIX 


* Ecim paccmatpnBaetcs cuekTpasbHbih yuactox 560—700 mp, Ha KOTOPOM BCe KOOp- 
AWHaTHI ff H 6 PaBHbI HyJIO, TO NOMyYeHHOe BHIpaxenHe MpHMeT Oosee npocToH Buz: 
a eos a’ Q 


9 = 5* — const 
ft ag en & . 
6’ — 65 ? 


HaOmojateneli. Tlostomy 3yecb HavOosee YeTKO MOXKHO BBIABHTb CBA3b MeXK- 
AY ABYMA OCTaJbHbIMH T1pHeMHHKaMH. 

_ Upumenenne spipeqenuoli opMywibl K AaHHbIM HallIHX YeTbIpex jelitepaHo- 
MaJIOB H OMHOTO HOPMAJIbHOPO HaGOfaTeA WaeT pe3yJbTAaTbl, MpescTaBsieHHbIe 
\B TaOm. 4. PasnocTH Haliqenbl Aun 7 u3yueHnii, npescTaBAoulHx coboli 
}CM€Cb MOHOXPOMATHYECKOLO H3JIYYeHHA C HEOOIbIUOH AOOaBKO (IA pas6aBse- 
HUA UBeTa) W3JIYYeHHA, OXBAaTHIBaIOUlero Somee WHpPOKHH yuacTOK cnekKTpa. 


Ta6nuua 4 


ay — a’ 

OrtHouieHHe eae 

Ne pera 

Habarwna- 

INES 560 570 580 590 600 | 30 620 
| OFS NOIR MS ON LE Oana OR Osea? 
a OF Om ORO Tele On Onn | 0). Om Or Gin melea( 
3 IFO ORO MOL O Ge leds ade Onde Omtelia() 
4 Ad Ca ae eee 2 EO ROS OTe? 
Cpeau. 0,08 0,951 1,00 OS eS On9sinde 10 


OTHOWeHHe pa3HOCTH KOOpAHHAaT 6)—6’ K pa3sHocTH 6’—6y) He IIpHBO,UTCA, 
Tak KaK Pa3HOCTb 6,—6’ JIA BC€X H3MEPeCHHbIX UBETOB HMeeT BECbMa MaJI0e 3Ha- 
yeHHe, NpakTHuecKH (B Mpefelax NOrpeliHocTH) paBHoe Hy.J10. 

Takum o0pa30M, aHHble TaO. 4 yOexaloT B TOM, 4TO Y eHTepaHomaJioB 
M3MeHEH CICKTpaJIbHbI XapaKTep YYBCTBUTEJIbHOCTH TOJIbKO OAHOFO IIpHeMHUKa. 

Bonpoc o pHpose MpoTaHoMaIMH NOWIeKHT U3y4eHHIO. 


Ilocrynuao 
24 IV 1956 
LWUTUPOBAHHAS JIATEPATYPA 
1A. Kohlraush, Handb. d.normal. u. patholog. Physiol., 12,1928. * P. Bau- 
ma, Physical Aspects of Colour, 1947. % 1. v. Kries, Helmholtz’s Treatise on Phy- 


siological Optics, 2,1924, p.408. 4G. Wyszecki, Die Farbe, 1, Ne 2, 39 (1953). ® J.C. 
Max wel], Scientific Papers, 1, 1890. °® E. H. }Ocrosa, JAH, 81, No6, 1051 (1951). 
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Jloxnayb AkKafleMunH HaykK GGGP 
1956. Tom 4110, Ne 4 


TEXHHYECKAAH ®H3SHK 


A. JI. BEJIMHKHM 


HCCJIEROBAHHE OBPA3OBAHHSA KPHCTAJIJIOB MAPTEHCHTHBIX OA 
METOJOM MHKPOKHHOCbEMKH 


([Tpedcmaéaexo axademuxom I. B. Kypdtomocom 28 III 1956) 


[IpuMeHeHHbIM B ONMCbIBAeMOH: paOoTe MeTO MAKPOKHHOCbEMKH MapTeHCHT- 
HOrO pedbeda MO3BONHJ 3apHKCHPOBaTb, a 3aTeEM MeICHHO HW OTYETJIMBO BOC-; 
MPpOH3BECTH HM H3yYYHTb Ipouecc OOpasoBaHHA MaPTeHCHTHBIX KPHCTAaIOB, YTO 
ObIIO HEOOXOAMMO JIA JadbHeHWero YTOUHEHHA KMHETHKH MapTeHCHTHbIX Tipe 
BpalileHHi. 

Ms3pecTuo, 4TO HapsAy Cc OObITHbIMH TpeCTaBJIEHHAMH O6 O4eHb OOIbIIHX| 
3HaUeCHHAX BeIMYMHbI JIMHeEMHOH CKOpOCTH pocTa MapTeHCHTHOTO KPpHCTawa) 
(1,3,5,6,9 22), B SBTEKTOHAHBIX ClWaBaX MeQH, B HeEKOTOPbIX cnvaBax Fe—Ni,. 


CA ee EW) 


Fe—Ni—Mn u gp. (?,*,7,1°) Obl10 O6Hapy2xKeHO OOpas0BaHhe KPHCTAaJJIOB MapTeH- 
CHTHBIX (a3 C HeEOOMbUIOH, MOCTYNHOH H3MepeHHio CKOpOCcThIO. OueBu AHO, pH 
HEKOTOPbIX YCJIOBHAX H JIA CTA MOMKHO OblIO PaCCUHTHIBATh OOHAPYKUTb 
H llOKa3aTb H3MePHMbIM POCT MapTeHCHTHOrO KPpHCTaJwa, YTO HU COCTABI ANG | 
rlaBHylo 3ayayy HacToxllero uccseqoBaHua. A YyUHTbIBad MHOFOUHCJICHHbIe 
CCbWIKH Pa3JIMYHbIX aBTOpos (!,,°,!2)Ha He3aBHCHMOCTb JIMHEHHOM cKOpocTH 
pocTa MapTeHCHTHOrO KPHCTasa OT TeMIlepaTypbl, KaK Ha MOKa3aTeb aTep- 
MHUYHOCTH MapTeHCHTHOrO TIpeBpalleHHA, OCOOCHHO HHTepeCcHO ObIIO MpOeMOH- 
CTPHPOBaTb XOTH Obl B SBTEKTOHAHOH Oponse Cu—Sn cymecTBoBaHHe Tako 
TemiepaTypHolt 3aBucumocTn. Llenbio paOorbl Oblia Tak2Ke IKCIePpHMeHTAaJIb- 
Had NpoBepka TeopeTuyeckuX BbIBOLOB B. A. Jlsio6opa (*), cormacHo. KOTOpbIM 
(polecc W3OTepMHYeCKOrO pocTa MapTeHCHTHOFO KpHCTaJa JOKeH MpoKc- 
XOJMTb CO SHAYHTeJIbHO OOJbIlelH CkKOpOcTbIO MO payuycy, YeM NO TONUMHe, 
MpH CHW2KeHHH 9TOrO TIpeBbIIeHHA OOpaTHO NpONnOpuvOHabHO BeNH— 
quHe AF». 

3aTeM OCOOeHHO OOsIbIOe MeCTO ObIIO UpeOcTAaBMeHO UCCNeOBAHUIO COK- 
HOrO BJIMAHHA (1) IpeqBapHTebHO NacTHyecKOH epopMalMH Ha MHHelHYyIO 
CKOPOCTb pOCTa MapTeHCHTHBIX KpucTa0B. M, HakOHell, MPH NOMOLLM MAKpO- 
KHHOCBEMKH MOXKHO OblIO YCTaHOBHTb B CTaIAX ABTOKATAMTMYeCKHH XapakTep 
MIpOTeKaHHA MAPTeHCHTHOFO MpeBpallleHHA UH 3apoOxXKMeHHe MAPTeHCHTHbIX Mva- 
CTHH Ha KOHIax MepBOHAavaJIbHO OOpasoBaBUiHXCA, AHAMOFHYHO OOHAPy>CHHbIM. 
B chuiape Fe —Ni (°).. ; 

B kavyecrBe CmJaBOB JIA IKCHEPHMCHTOB ObLIM HCMOb30BaHbI: IBTEKTOH)- 
Had Opou3a Cu—Sn (”) (I—24,8% Sn; 75,2% Cu; T, = —160° u I1—24,6% 
Sn; 75,4% Cu; Tm = — 80°) u cpequeyrsepoquctand MapraHloBucTas BbICOKO- 
HukeleBad CTatb SOH2Ol2 (1°) (0,55% C; 19,9% Ni; 2,3% Mn; ocr. Fe; Tm = 
= — 130°), nogpepruytpie Tepmoo6pa6orke (7, 2°). 

CnellvaIbHO pa3paOoTaniad MeTOAMKa MUKPOKHHOCbeEMKM MapTeHCHT- 
HOFO peIbeda W3102KeHa B Hale paoore (?). Ha ssrTekTouquoH Oponse Sn—Cu 
MbI Upeynolarain MpoOciequTb TeMMlepaTypHy!0 3aBHCHMOCTb cKOpocTH 
pocta KpHCTaJIOB 3”-(pa3bl H COOTHOIWeHHe Tp pa3sHYHbIX TemMnepatypax 


on 


5d 60 95 710 


Puc. 1. Pocr kpuetaos mapTencuTHoi B”-asbi, V, = 54 xK/cex, 66 X; a—t,= 177 
6pousa 1; 6 —t,=— 145’, Gpousa Il 


118 14 | 162 


Puc. 2. Bo3HHKHOBeHHe MapTeH- 
CHTHBIX KPHCTaJJIOB Ha KOHILax 
paHee O6pa30BaBIUHXCA, CTaJIb 
SO0H20F2, p= 40%, V,=32 x/cex, 


pe dete 3 MO) 3X 


Puc. 3. Tponece o6pasopanvd MapTeHCHTHDIX KpHCTAOB B 3aBHCHMOCTH 
or ctenenn , ctamb SOH20P2, V,= 32 xK/cex, t, = 140°, iO S<e 
a—v = 54%, 6 —p—I,8% 


a 
yy 

i 
qi 
; 
oF he 
ran 
hie? | 

= 
haw 


KOpOCTeH POCTa OTJe/bHbIX KPHCTaIOB HO pauycy H HO TOUIAHe, B CraJH 
se 50H2012 mpi crpemuinch O6HapyxKuTb u 3ac:pHKCHPOBaTb Mpouecc poctra 
‘APTCHCHTHBIX KPHCTAIJIOB, H3YYHTb BAMAHHe Ha STOT POCT pa3/IMUHbIX crTe- 
leHeH MpeABapHTeIbHOH MNaTHYeCKOH ecsbopMalluH UM YTOUHHTb BO3MOxK- 
CTH OOpa3s0BaHHA B CTaIM MapTeHCHTHbIX KPHCTAaJIOB Ha KOHILAaX panee 
f(OSHH KUIMX. 

B onucpipaemoli paOore upousBexeno OKO0 30 MHKpOKHHOCbeMOK MIpoLec- 
OB OOpa30BaHuA KPHCTaWIOB MapTeHcHTHOl 8’-(basbt Opouspr Cu — Sn pH 
pemnepatypax oT —79 yo —180°, co ckopocramu cbemKu Vc or 21 Zo 
100 K/ceK, NpH yBenMueHHAX Ha Menke 11x — 18x. Ha pune. | mpeqcrapseni 
TACIbHbIC Kapbl AByX msmeHoK. Tloycuer cKopocrefi pocra moKa3a, 4TO B 
Jtydae A CKOPOCTb pocta no paquycy Vr =0,03 mM/cek, m0 Tommune Vz = 
=0,016 mm/cek uw Vra/Vg=1,9; B cayyae 6 Ve=1,08 mm/cex, Veg = 
= 0,1 mm/cek uw Ve/Vg=11. 

Hecmotpa Ha TO, YTO UYHCIOBbIE JaHHbIe, MOyYeHHbIe pH KHHOCBEMKe 
MaPTeHCHTHOFO pevibeda, B CHJIy BO3HHKHOBCHHA MapTeHCHTHBIX MJIacTHH BO 
3cem oObeme OOpasila H B Cyry6o YacTHbIX YCJIOBUAX OKPYKalollero HanpsxKeH- 
40TO COCTOAHHA ABJIAIOTCA HHABUAYabubIMH HU Tpe6y!loT cTaTucTHYeCKOl C6- 
paOoTkH, uncnopbpie 3HayeHHaA Vr, Vg 4 Va/Vpg Opa pa3smMuHbIx Temmepaty- 
pax Il0 XapakTepy H3MeHeHHA COBMaJIM C TeOpeTHYeCKMMH BbIBOJamMH B. A. Jlio- 
Oona (8), T. e. Ve Tem Ooubiwe npeBbiliana Vg, YeM BbIWe Oblia Temmepatypa 
mpouecca oOpasopanua $"-Kpuctranma. Kak Vr, Tak H Vg c NMOHMKeHHeEM 
TemliepaTypbl NpeBpallleHHA 3aMeTHO YMeHbIUaJIHCb. 

OcHOBHy!IO YacTb paOoTb! cocTaBHJla MMKPOKHHOCbeMKa  TIpoleccos 
oOpa30BaHHA MapTeHCHTHbIX KpucTaoB B cTawH SOH2012. Bcero ua 
pasiH4HO JepopmMupoBaHHbIx ()=O0--54%) oOpasuax cramm S5OH2012 
Bee rszeneno okoio 40 KHHOCbeMOK co cKkopocTamH cbemkH V, oT 18 jo 
750 x/cek mpu t,-=—135+-— 188° mu mnpH yBenM4yeHHAX Ha IeHKe 
15x — 18x. 

[Ipexye Bcero B pa3JIHUHbIX OOpasuax BHe 3aBHCHMOCTH OT CTelleHH MpefBa- 
PUTeIbuOH JesopMaunH OblIo OOHAPYy2KeHO BOSHHKHOBeHHE MapTeHCHTHBIX KpH- 
€TaJIJIOB Ha KOHIax paHee OOpa30BaBuiuxca. Ha puc. 2 noKa3aH Mpouecc Takoro 
NOCJeAOBATeJIbHOFO OOpasOBaHHA Nap MApTeHCHTHbIX KPHCTAJWIOB B BAe YIJIOB 
{«ranoyek»). YBeMYeHHe CTeNeHH MpeBapHTeMbHOM MacTHYeCKOH AepopMaluu 
O0Ka3as10 HCKJNOUMTeJIbHO OO be BIIMAHHE Ha NpOUecc OOpasOBaHHA KPHCTAIJIOB 
«MapTeHCHTa OXJIaxKJICHHA», a HMCHHO, YMCHbUIMIaCb CKOPOCTb POCTa OTJCJIbHbIX 
KPUCTAaJJIOB, CaM POCT Le 34rsarooOpasHbIM, IIPpepbIBHCTbIM IIyTeM C TOCTeIeH- 
HbIM 3aN0JHeHHeM OOpa30BaBlIIMXCA M@KLY .OTACbHbIMH YaCTAMM pacTyllero 
KPHCTaJa IpOMexKyTKOB. OTneyaTKH Ha puc. 3 MOspoOHO AeMONCTpHpyiwr onH- 
CaHHy!lO KapTHHy. 

TakHM oO6pa30M, ycTaHOBJIeHHbIe B paOoTe Ipouecc pocTa MapTeHCHTHOrO 
Kpuctasa B ctamu 50H2012 uw yMenbuleHHe C MOHW2KeHHeEM TeMMepaTypbI CKO- 
pocTH pocta KPHCTaJOB MapTeHCHTHOH §"-casbl SBTeKTOHAHOK Opousbl Cu — Sn 
ABJAIOTCA JIOMOMHATCIbHBIMH JOKa3aTeJIbCTBAMH TePMHYeECKOTO XapakTepa 
MapTeHCHTHOPO IIpeBpalleHHA Take H JIA JIMHEHHOM CKOPOCTH pocTa MapTeHCcHT- 
HbIX KPHCTAaJVJIOB B CTaJIM HW B OpoH3ax. OOHapyxXeHHoe CORKHOe BIHAHHE pas- 
NHUHOH CTENeHH MpesBapHTebHOM MacTuyeckoH AepopMalun Ha OOpasoBaHue 
KPHCTaJJIOB + «MapTeHCHTa OXJaxKeHHA» MOKeT ObITb MpeAMOORKUTCbHO 
OObACHCHO KaK M3MeCHeCHHAMH KMHeETHYeCKOrO H TepMOJ{MHamuuecKorO (aK- 
TOPOB Mpouecca O6pa30BaHHsAl MapTeHCHTHOPO KpHCTaw/a, TAK H pasJIMIHbIM CO- 
yeTaHHeM CKOpOcTeli pocTa NO payMycy HM TOJIULMHe B OTJCJIbHbIX TOUKAX pacry- 
mero KpHCcTaJa. 

Bo3HHKHC7eHHe MapTeHCHTHBIX KPHCTaJWIOB B CTa/IH Ha KOHWAaX paHee oOpa- 
30BaBUIMxXCs € pas MosyepKuBaeT Oombuloe BMAHHe HallpAKeHHH, HapsALy C 
pellaromeli powibio TepMuyecKoro (pakTopa, Ha Mpollecc 3apoxKeHHA MapTeCHCHt- 
HbIX UCHTPOB. 

Tlonyyenuble HOBbI€ 9KCIICPHMeHTAJIbHbIe (PakTbI MOSBOJIAIOT CHeTaTb MIUb 
mpelBapHTeMbuble TeopeTuyecKHe 3aKsOUeHHA. HeoOxojHMO JabHeHiee UC- 


vo / 


clleOBaHHe NpoleccoB OOpas0BaHHH MapTeHCHTHbIX KPHCTAJJIOB B YCJOBKA 
AePOPpMUPOBAHHOH AYCTeHHTHOH pellerKH. | 


Tlocrynuso 
28 IIT 1956 


UHTHPOBAHHASA JIATEPATYPA | 
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Tonopnuunep,l. B. Kypgzwmos, 2-H cOopH. Tp. MuctT. Merannoper. 4 pusHKH Mé 
ramoB, 98,1951. °® A. Il. Tyasaes,E. B. Weryuunua, Merannorpaduyeckoe uccae 
opaHve MpeBpallleHia ayCTeBHTa B MapTencnT, KH. 47 (1952). © S. A. Kulin, M. Coher 
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Moxnsago Akayemun nayx CCCP 
1956. Tom 110, Ne 4 


TEXHHYECKAA PH3HKA 
B. C. KOMEJIbKOB u T. H. APETOB 
NOJIYYEHHE BOJIbLIHX HMMILYJIbBCHbIX TOKOB 


(IT pedcmasaexo axademuxom JI. A. Apyumosusem 3 V 1£56) 


1. Tenepuposanne 6o.IbHX MMITYJIbCHBIX TOKOB, JIHPOKO MpHMeHsAeMbIX 
'B pa3JHUHbIX PH3HYECKHX H TeXHHUECKHX HMCCeAOBAaHHAX, OObIYHO Mpons- 
}BOJUTCA MPH MOMCUIM KOHJCHCATOPHbIX OaTapeli, paspsaAxKaeMbIX Ha Harpy3ky, 
BesIMYHHAa KOTOpOH (Ru, Ly) oMpewenser aMNJHTyAy paspxAquoro ToKa. 

Hispectuble 0 cero BpeMeHH TpefesbHbIe 3HAYCHHA MAKCHMaJIbHOrO ToKa, 
MOJyYeHHbe pH paspaAye OaTapell HakopoTKO — Ha COOCTBeHHbI UCKpOBOl 
TipomexyrTox, focruramH SQ00—470 xa (1,2). Bropol BaxHetumi mapamerp 
TOKa KOHTypa — MaKCHMaJIbHasA KpyTH3Ha OCTHTaJ! B WMTHPOBaHHbIX BBIILe 
cnyyaax (0,9—2,5)-10'? amn/cex. IIpu paspaye Ha Harpy3ky ¢c MaJIbIMu 
3HayeHHAMH Ly, Ry 06a 9TH TapamMeTpa BO3MOX%KHO CYyULeECTBeEHHO TpeB30HTH 
(IpHMepHo pu Tex %Ke paOounx HallpAxKeHHAX WH EMKOCTAX KOHTYPOB), eC.7H 
“CHH3HTb WHAYKTHBHOCTH ECeX 3JIEMeCHTOB YCTaHOBKH: KOHJeHCaTopoB (Lx), 
OWHHORKH (Low) H paspxqHHKOB (Ly). 

2. M3 3KBHBaJIeHTHOH CXeMbI KOHTypa, TpecTaBJIeHHOH Ha puc. | a, BHAHO 
uTo OOulad HHAYKTHBHOCTb KOoHTypa (Lo), cocTromiero H3 nN NapasedbHO 
| CORMMHEHHBIX KOHJ@HCaTOPOB, pecTaBuTcA mpocTroH cyMMoH: 


it, 
Lo = Low + Lp +lLat =. 


isi nomyyeHva pefesbublx TOKOB, Korfa Ly,—>0, cyulecrBeHHoe 3HayeHHe 

WpelctaBdeT KakKbii wien sToH cyMMbl. Ecau Besmunny Lx /n yyaerca 
YMeHbIIHTb JO CKOJIb YFOJHO MaJIOM BeJIMYHHbI, yBeJIMUHBaA N, TO JIA CHU- 
*KeHuA Low HU Lp HeOOXOAMMO TIPHMCHeEHHe HOBbIX THIMOB OLWIMHOBKH HW HOBBIX 
THMOB paspxAHHKOB. 

Han6osee mpocro CHH3HTb Loy; MOKHO WYTEM BBEACHHA CIJIOWHOM MOCKOH 
OWMMHOBKH HM M@KCHMasIbHOrO COKpallleHuA paccTosHHa MexKy wHHamH. Jina 
3TOrO NoTpeOyercnA MpHMeHeHMe TBEPAOM H30MANLHH BMeCTO BOSLYIIHOH, OCOOeH- 
HO B IleHTpaJIbHOM YaCTH MVIOCKOCTH, rye pasMellaercA Harpy3ka. Ha nepudepun 
KOHTypa paccTOAHHe MexK Ay WHHAMH HrpaeT MeHbILY!O POJIb H3-3a Caan HH- 
AYKTHBHOCTH M0 sOrapHMuYeCKOMY 3aKOHY; OSTOMY B YCTaHOBKaX C OOVJIb- 
WIMM YHCOM KOHJIeHCaTOpOB HeT HaOOHOCTH BBOJMTb CIJIOWIHYIO OLIHHOBKY 
HW BbICOKOKaYeCCTBEHHY!IO M@XKJYUIMHOBYIO H30JIAWMIO Ha YUAaCTKAaX, Y/\aJICHHbIX 
OT WeHTpa yCTaHOBKH. 

B HeOOuIbIOM KOHType, C pa6ouHM HalipsxKeHHeM OO KB, ONMCaHHOM HHxKe, 
HaMH IIPHMeHAsIaCb pesMHOBaA M BUHHMacTOBad us0NAUMA. [locnequaa yqobua 
TEM, UTO H3 €€ JIHCTOB MOXKHO IYTeM CBapKH MO yyaTb Oosbulve NOOTHA. OMHAakO 
XPYNKOCTb STOFO MaTepHadla He MOSBOMAET eFO UCHOMb3OBaTb B WeHTPe YCTPOH- 
cTBa, TAK Kak BOSHMKalollve IPH padoTe paspxAAHUKAa YapHble BOJINbI paspylila- 
1OT AMIVIEKTPHK. TOMA PeSHHOBOli H30JIALMH B KOHTYpe COcTaBJAa S—6 MM, 
BuHMUacToBol 10—12 mm. IIpu nepexoje Ha Oosee COBepMIeHHbIe [HIICKTPUKU 
TuNla (PTOpMacTOB M MaBCaHa OHA MOXeT ObITb He Ooviee | MM. IIpu 9Tom BewH- 
quua Lom, He MpeBocxogauian 10 cMB Cly4ae pesHb! H BHHUIINACTa, ynaer AO 
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HeECKOJIbBKHX CaHTHMeTPOB, B CJlyYae BbICOKOKaYeCTBEHHbIX J{MIJIEKTPH KOE: 
CroJlb MaJIble 3HAY€HHA HHAYKTHBHOCTH GOWIMHOBKH MO3BOIAIOT TpaKTHYeCK 
He OFpaHHYHBaTb pa3sMepbl KOHACHCATOPHBIX OaTapeH MH MOJIyYaTb TOKH B MH 
JHOHBI aMmep Mp YMepeHHOM YHCJIe KOHJeHCATOPOB. / 

3. PaspaquuKu OObIUHOrO THA He MOFyT IIPHMCHATHCA B TAKOLO pola yCTpoH 
CTBaX, TaK KaK AX HHAYKTHBHOCTb CJIMLIKOM BemMKa. UroObl CHH3HTb ee JO zi 
JIMUMHBI TOpsyKa 10—20 cm, HeoOXOUMO NPHMeHATb pa3PpAQHHKH BbICOKOTS 
JaBJICHHA UJIH paspAAHHKH C TBeEPAbIM AH3ICKTPHKOM C COKPpallleHHbIMH pado 
4HMH IpoMexyTKamuH (puc. | 6, e). UnuunupoBpanue mpo6os B NepBoM ycTpod| 
CTBE OCYINECTBIAETCH MOMayeH CHHXPOHH3UPYIOWlerO UMMNYJbCa Ha MPpOMeKYTOU 
HbI sleKTpoR. B paspaqHuKe C TBEPALIM M9TCKTPHKOM (OprcTeKO TOJTULHHOF 


a Nodwcueanuud KOHMYp 


Paxp90nuH u3 mbepoaeo 


CUINEKMPUKA 
Cunxpoxusupyrouod 
ULMNYMbE | 


A NOOWUZAIOLYEMY 
HOKMYPY 


Boicanob0ibmnan A 
ol 7) oo ers 

X OCYUUIMM0ED a 
Une J——"*". UuMpneepe Gy) 


Cocamesl 
sit BorcoKxobone mua Mepenpecmue 


MOHKUK Mpobane 


A Haepy3re 


Botcoxobonemuvar 
=e UuHa 


Ycnpobou SS 


a9 nodmueg | hoe Z SKE 


Puce. 4 


|—2 mM) npoOok BO3HHKaeT TOJIbKO Noc/Ie TOPO, KaK Ha e€rO NOBEPXHOCTH Tpo- 
H30HJeT IICKTPHYCCKHH B3PbIB MPOBOJIOUKH, B3JIAMbIBAIOMLMH JMIIeKTPHK 34 
BpeMa OKOJIO1O wcek. KoncTpyKWHA CHeWMaIbHOrO YCTPOHCTBa C MpOBOOUKON 
acHa H3 TIPHBeeHHbIX pPHCYHKOB. MuAyKTHBHOCTb TakOro Pa3spxAAHHKa CHUKETCH 
MeHee, YM MPOMOPUHOHAJIbHO JVIMHe HCKPOBOrO IIpoMexyTKa (cCpaBHATebHC 
¢ BOSJYUIHbIM Pa3PpAQHHKOM), TaK KaK paclIMpeHve Kanada paspsaya 3jeck 
orpaHHyeHo. YMeHbIINTb ee elle OOJIbIUC MOXKHO, BKIIOUAH HECKOJIbKO paspay: 
HHKOB TapaswienbHo. Mx cHHxpoHHoe jleHcTBHe CTAaHOBHTCA JOCTHKHMBIN 
B Ta3OBbIX Cpe/laX IPH MOULHbIX HCKpax, KOra HallpAKeHHe Ha MpoMexkyrTK 
fajlaeT mocne mpo6om Ao AyroBblxX 3HayeHHH 3a Bpema 0,5—1,0 mxK-ceK. 

4. Mayyxrusnocrb L,/n Np MaJIOM 3HaveHHH N MOMKET OKASATHCA CIMIUIKON 
Combo. Tora cHMKeHHe Loy A Lp He AocTHrHeT Leu. [losTOMy JWI MaJIbIX KOH 
TYpOB Heo6xo,HMO, uTOOb! Ly/n OblIo He OoubUe Loy. 

CyiectsB yioului KoHAeHcatop MM-50, o6sayaoului MHYKTHBHOCTbWO B 300M 
eCJIH OLIMHOBKY e€fO BbIBOJOB BbIIIOJIHMTb B BUJe CHCTeMBI, OJM3KOH K KOaKCH 
aJIbHOH (puc. | 2) ele He BNOHE YAOBJeETBOPHTeeH JIA ITOH eH. Tem He Me 
Hee, H Ha 9THX KOHJeHCaTOPpaX MOXKHO NOYYATh MpHeMJeMbIe PesyJIbTATHI. 

B 1953 r. Oblm MOcTpoeH KOHTYp TOKa, cocTOAMMH u3 48 KOHJeHCAaTOpOB THM. 
MM-50, pa6ouuM HampsxKenveM 50 KB. CpeHist CEMKOCTb KOHeHCAaTOpoOB 2,8 uF 

B kouType OblJIM I1pHMeCHeHbI OMMCAHHbIe BbIILe yerpolictBa OWIHHOBKH H pas 
pANHHKOB. OOIad HHAYKTHBHOCTh KOHTYpa, JeHCTByIOMlero OT paspsi HK 


Q60 


- 


me OEM OHa pacnpeyenena cwlefyIouluM o6pa3om: 


“ i 
ig Lom + Lp = 18,5 em; crema 6,5 cM. 


TBEPALIM AHSJICKTPHKOM, CocTaBaeT 25 cm npH Ly = 0. Mexyy oryebHbiMa 


ie 

© Maxcumaspuetit ToK KOHTypa (Jy), mpH U,=50 xp yocruraer 2,1-10% a; 
P/ dt) axc= (1 ,02—2,0)- 10" amn/cex. IIpupaGore kouTypa Ha BO3 Jy LHbIit I1poMe- 
<YTOK (Harpy3Ka) AuuHOH 1,5 cm uw Up=60kB /,,=2,3- 108 a. Tox B paspsaye uMeeT 
JOPMy CHHYCouAbI Cc NepHojoM 11,7 wcek, 3aTyxalouleli c WekpeMentom 6 = 4-104. 
MECTO OMHYCCKHX WYHTOB MpH OCIMIWOrpapupoBanHu MpuMenssIcA Mosc 
OPOBCKOFO, pacMooOKenne KOTOpOrO MoKasano Ha puc. | a. [losc, BbITOHeH- 
BI B BUJe TOPa C OOJIbLIHM AWaMeTPOM OKOO 700 MM H MaJIbIM MaMeTPOM 7 MM, 
aklabIBasICA B MEXKTYWHHOBY!O H3801MuuIO. Iloac PoropcKoro, Kak H3BeCTHO, 
O3BOJIHeT 3alMHCbIBaTb TOK B KOHTYpe /,, 6€3 CYU[eCTBeHHbIX HCK@2KeHHH, ecu 
oOmojaerca yeoBHe Ry<wLl,, r¥e Ry—cComporuBsenne WyHTa, ycTaHoBseH- 
(Oro Ha BbIxose Nosca, L, — MHAYKTHBHOCTS Hosca. 13 coornomenua J; = mle, 
ge J, — TOK B WYHTe, m — 4MCO BHTKOB Tosca, onpefsemamach aMMuTyAa 
oKa J,. : 

OTOT MeTOJ, NOSBONHET BECTH H3MepeHHaA Oe3 raJIbBaHHYecKOH CBA3H H3Me- 
MTCJIbHbIX Lene C KOHTYPOM, YTO YMeHbLUAaeT NOMeXH, H 6e3 yBeMYCHHA HUY K- 
HBHOCTH KOHTYpa, Heu30exKHOro IIpH BBEJeHHH IWYHTA B WeNb pa3spaga. Cneqyer 
A@MCTHTb, UTO KOHCTPYKUUA «<ONDYIVIAPHOH» OWMHOBKH pe3KO CHW KaeT OOMMH 
POBeHb 9JIEKTPOMArHHTHbIX MOMeX, UTO OUCH BAXKHO IPH TOUHbIX H3MepeHHAX. 
— Kontyp omucanHoro THIa NO3BOJIAeT MOJLYYHTb B HEOOJIbUIOM OObeMe Halips- 
<eHHOCTH MMIMYJIbCHOrO MarHuTHOrO Noma (5-+-7)-105 sper. 

YBeIMYeHHe WACMa KOHeHcCaTopoB jo 1500 wir. 6e3 H3MeHeHHA KOHCTPyk- 
WH KOHTypa Jano Ont Jy, = 12-10% a wu MarHuTHoe nome (3—4)- 10° apcr.,T. e. 
akoro Xe MOpsAyKa, YTO HM BHYTPHAaTOMHbIe Toss. 

Takue yCTaHOBKH OTKPbIBalOT HOBbI€ BOSMOXKHOCTH B pasJIMYHbIX OOMACTAX 
MBHYeCKOrO MW TeXHHYCCKOrO IKCIHepHMeuTa. 

ABTOPb! CYHTAIOT CBOMM JOJITOM BbIpasHTb OmarogapHocTh JI. C. [apdenosy, 
). B. Cxsopuosy u T. H. Mopososok, BpinoHHuBWIMM ps, pador m0 u3Me- 
€HHIO TOKa B yapHbIX KOHTYpax. 


Tlocrynuato 
16 IV 1956 


WUTHPOBAHHAA JIATEPATYPA 


ie. “Crenonpwak os, jJIAH, 52, 413, (1946). -? J.-E. A Then, 
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1 
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TEXHHYECKAS PHSHK. 


B. J. UMCTOTA, C. A. BEMJIEP, B. WH. JIAXTMAH u akagemux IT. A. PEBH HEP 


BJIMUSHHE AKTHBHOKM CMASOUHON CPEfbI HA TIPOWECC 
BOJIOUEHHAL METAJLJIOB 


Uacto BbicKa3bipaeTCd MHeHHe, ITO IPPCEKTHBHOCTh CMA3OUHOH Cpesbl Mp 
oOpaOorkKe MeTaOB JaBJIeHHeM, H B YACTHOCTH IPH BONOYEHHH, OMpefesAeTC 
ee BASKOCTHIO. Takoe MHCHHe ABJACTCA Pe3yJIbTATOM HEOCTATOUHOPO PU3UKC 
XHMHYeCKOrOo H3yYeHHA MexaHH3Ma  leHCTBHA CMa30K B 9THX IIpolec 
cax. Llenbio HacTosmlel paOoTbl SABJIAJIOCb HCCIeOBAHve 3aKOHOMePHOCTE 
WH MeXaHH3Ma JlelCTBHA CMAa3OUHbIX Cpe B Mpolecce BOJOYeHHA CTAJIbHO 
IIpOBOJIOKH. 

Bosouennio noyBeprasach NpoBosoKa u3 CrasiH Mapku O c Auametpa 1,97 ™ 
Ha juamerp 1,82 MM. O6pa3ibI Nepe ONBITOM THATeIbHO O6e32*KNPHBaIKe 
XHMHYECKH UHCTHIM OeH3010M. Bou 


al 2 
£0 Se acatne x af 8 ,  YeHHe NpOHsBOAuOCh MpH MOMOT 
ee = Se ey 7 BOJIOKH, H3POTOBJICHHOH H3 TBepO! 
Wes ili . cmaapa (no6equta). CkopocTb Bou 
Mi es oe bik yeHua 12 cM/MuH. YcunuA BONOUeHH 
55 See er W38MepsJIMCb J{MHamMoMeTpoM. Bp. 
el ees ae VCCJI€NOBAHO BIIMAHHE 2KHAKUX YI 
y Sas # RB ee BOJOPOJOB, CIHPTOB HM KHCHOT 
el So = lipowecc BoOYeHHA pH TemMnepaT 
= é pax 20 nu 60°. Ha puc. 1 noKasa: 


H3MeHeHHe YCHIHA BOJOYRHHA BS. 
BUCHMOCTH OT YHCa ATOMOB yruepo} 
B Wel HHAMBUyaIbHOrO Opranuye 
Pree ahs TUDE) VE ele Koro coeyuHeHHua. M3 srux anus: 
K He af aJIb- 
HOH MpOBOJIOKH: a Se accorareaesie = Ce oe 
cnupra (20 1 60°), @ — Kucnors (20°), 2 ku- @TOMOB B MOJIeKysIe CMa3ouHOrO Bi 
cnoret (60°) WecCTBa YCHJIHe BOMOUeHHA YyMeH 
; wwaeres. 
7Kuykue pH KOMHAaTHOl TeMnepatype yrneBoxopobl yMeHbIAIOT yCuut 
BOJOYCHHA B psity oT rexcana (C\H,,) Ho werana (C,,Hz,) na 9%. Coupt 
or MeTu10Boro (CH;OH) Ao qetyunoBoro (C,,H,,OH) u KuesoTe! oT TI pOMHOHOBC 
(CH;CH2COOH) yo nenapronopoii (CH3(CH2),COOH) mpH 20° ymenpuak 
ycnsue Ha 23%. TIpu 60° cnuptar ne ysmenswr cBoelt atppekTHBHOCTH 
KHMCJIOTbI YMeHbiuatoT ycusue Ha 40%. Taxoe masioe cuuKeHHe YCHJIMH B yrae 
Jopoax Mo CpaBHeHHio C pesybTaTaMH OnpITOBTapsu (!), BKOTOPbIX yCTaHOBJel 
uTO KOS*pPuUHeHT CTaTHYeCKOrO TpeHHA yMenbuaetca c 0,5 No 0,3 (Ha 40% 
CBHJETELCTBYeT O TOM, YTO B YCIOBHAX OOPaSOTKH MeTaJIOB jaBsenvem HHa 
THBHaA Cpefa BbIqaBsuBaetTca. Ilostomy yucrTpie MHHepayIbHble MacwJia SIBALSIIOTE 
MaJlOa(PpeKTHBHBIMH CMa3KaMH B OCOOeHHOCTH MpH MOPDIMeHHOH TemMnepaty 
CnupTbl H KHCHOTHI pu 20° npoABAMOT OMMHAKOBYO H JOBOMbHO BbICOKYIO | 
THBHOCTH, YTO OOHACHACTCH BOCTATOUHO MpOMHOl aCopOUNOHHOH CBASbIO 9TI 
BeuleCTB C MOBCPXHOCTbIO MeTaJJa, TO BbISbIBAeT ACOPOLLMOHHOe OGNerueH! 


qecopMaluH — IlacTHPHILHpOBaHMe NORepXHOCTHOFO COA MeTavINA B mIpHe 
CTBHH MOBeEPXHOCTHO-aKTHBHbIX Beulects (2), : 


062 


TZ IMGS ONE TOT IOTG 16 WOMO) 
Yucno amomob yenepooa 


| B nowpsy Takoro MexaHu3Ma cMasouHoro ACHCTBHA Cpebl pH eopmannit 

MeTaJIJIa TOBOPAT MHOTPOUMCJICHHbI€ OMIT! MO pacTAxXeHHIO MOHOKPpHCTaui- 

_ JO 

| = M NE Die Bi eCEs ME€TAJJIOB B IIPHCYTCTBHH aCOpOMHOHHO-aKTHBHBIX 
-BeulecTB (**). Kpome Toro, Ham OblIO nOKa3aHO, 4TO HCKYCCTBe€HHO HaHeceH- 
HbIC IlaCTHYHbIe TOKPbITHA Ha CTaJiM (MequeHue, (boctbarHpoBaHue) 3HadHTeNb- 


HO oOserdaror ee OOpaoorky JaBeHvem. IIpu noppiuenuu TeMUepaTypbl Cpejbs 
“fo 60° ycnusne BomoueHua Jia cnup- 


TOB OCTaeTCa 6€3 H3MeHeEHHH, a ust 
| KHCJIOT yMeHbluaetca. IIpu srom 
BASKOCTh STHX MKHAKUX Cpe YMeHb- 
“Waetch B 2—4 pasa. Ymeubliienue 
YCHJIMA BOMOYRHHA B KHCIOTaX pH 
| TOBBIWIeCHHM TeMIepaTypbl YKa3sbiBaer 


eS) ere 
i 
Ha BospacTtaHHe aycop6mMonnoro 


oe A 

\ 

addektTa pu nepexoje or dusnyeckolt se 4 
faba: 


| acopOunu K aKTHBUpOBaHHoli (xeMo- ears 
-cop6unn). B qanHom cayyae o6pas3y- UE hepa dead sgeosd ieee US 2a 4 
jOUaAcA MWJI€HKa KeNe3sHOro Mbla, Ae noel a 
NOBHAMMOMy, OOsajaer yocratrouHo Puc. 2. Bauanne npexBaputenbHoro o6:kaTus 
BLICOKMMH Ylpyro-lacTH4HbIMa Hu #4 CMasouHoe jeicTBHe Mp BoO“eHHH B 0,4% 
ajITe3HOHHbIMH cBOlicTBaMH. I[Joqo6- iar aie ae 

HOe€ ABJIGHHe HMeeT MecTO H MPH 

TIPHMeHeHHH CiaOO KOHILCEHTPHPOBaHHBIX MbIIbHbBIX pacTBopoB. IIpu noxorpe- 
BaHHH TaKHX PaCTBOPOB MpOHCXOAMT ANCMeprupoBaHHe arperaToB HU MHLeA 
“MbIJIa, a B JaJIbHeHWMM THuypomuTMYeCKHH pacna C BbIJeeCHHeEM MKHPHbIX 
KuCuloT. T]ocnequue pearupytwrT Cc MeTaIOM XHMHYeCKH. OOpasoBaHHe MertaJ- 
JIMYECKHX MbII Ha MOBEPXHOCTH MeTaJIla 3aBHCHT He TOJbKO OT TeMMepaTypbl, 
HO H OT IIpHpogbl Metasa. Tak, HanpHMep, Ha NOBepXHOCTH MefM OpraHude- 
CKHe KHCJIOTLI OOpasyior MblJIa y2xKe IPH KOMHATHOH Temnepatype. [lospiuueHne 
BASKOCTH CMa304UHOH Cpeybl TAKKE OKA3bIBACT MOJIORKUTECMbHOe BIIMAHME Ha Wpo- 
wecc BogoueHHa (Tabs. 1). 


“100 


Pi cy) -P(cm) 
Prcyx) 
SS 


i 
i 


W 


TaOnauna f 


M3meHenne YCHJIHA BOJIOUCHHA B 3aBHCHMOCTH OT BH3KOCTH pacTBOpa Caxapa 


Kouuentpanna, % 0 10 20 30 40 50 60 70 86 
(Boja) 

Bsa3kocTb, B cn 1,00 4.38 4,96) -3A7 6,20-45,5 — 56,9 460 — 

Ycuaue, KP Ta 73 67 64 62 60 60 68 7z 


Orcioja BUHO, YTO C YBEJIMYCHHeEM KOHUCHTpallu HW BASKOCTH Caxapa yCH- 
Jue BOJOYCHHA BHavasle yMeHbilaeTca IpHMepHO Ha 20%, a3aTeM NoOBbiliaeTcs. 

Ecsu coueraTbh BASKOCTHbIe CBOHCTBA CMa3KH C€ €€ AKTHBHOCTbIO, TO MOMKHO 
NOJYUHTb CYMMapHbIt adpdexr (Ta6n. 2). 


rarer Hat ames 


Vismenenue yCHJIMA BOMOUCHHA B 3aBHCHMOCTH OT KOHICHTPalHh STHJTCJUUONO3bI B quoy- 
Tunptanate CgHy (CO2C4Hy)2 


Kouuentpauna, % 0) 4 3 5 10 20 30 40 30 
Yceunue, Kr... 60 56 58 50 54 52 48 5h 53 


Takum 06pa30M, 32 C¥eT BASKOCTH YCH/Me BOJOYCHHA YMCHbINHJOCh C 60 Aa 
48 «I (Ha 20%), HO, KpoMe 9TOrO, AMOyTHIpTalat 3a CueT cBoeH aKTHBHOCTH HO 
CpaBHeHHIO C BOOM as AONOMHHTeMbHOe CHWAKEHHE YCHJIMA C 77 no 60 xT, 
m ¢. Ha 22%. 

CnelyeT yKa3aTb, UTO BASKOCTHbIe CBOMCTBA CMa30UHOH Cpeybl HrpaloT 3Ha- 
YHTEIbHYIO POb IPH OOpaSoTKe MeTAJJOB aBJICHHEM JIMIb B TOM CAyuae, KO- 
Pla ycuoBpun RepopMupoBanusa OOecMeunBaloT AOCTATOTHYIO TOME Y CMa30UHOro 
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clOd, YTO MMeeT MECTO, HallpMep, IPH JIMCTOBOH BbITSHMKKe. B Tex *%e CyVAAX, 
Kora YCOBUA AePOpMHpOBaHHA TAKOBLI, YTO JONYCKaloT JIMIb MPHCyTCTBHE | 
Touualiluero Ppawu4HOro COA CMa3KH—TaKHe YCIOBUA CO3{alOTCA B OOJIbUIMHCTBE 
MpaKTHYeCKH BarxKHbIX poleccax OOpaOoTKH MeTaJWIOB [aBsCHHeM — BASKOCTD | 
CMa3O0UHOH. Cpefbl He urpaeT 3HayHTebHOH pom UM SPPeKTHBHOCTh AeHCTBHA | 
¢Ma3KH B OCHOBHOM OMpeyesneTca alCOPOMMOHHOH AKTHBHOCTbIO MOBepXHOCTHO- 

AKTMBHbIX KOMIOHeEHTOB, COfepKallluxca B 
NE ecg ry cMa3ke. 


Hd IIpu uccueqoBanuu 9apipeKTHBHOCTH cMasou- | 

ale HBIX Cpe HeOOXOJHMO YUHTHIBATh COCTOSHHE | 

0 MeTasia. | 

70 Ha puc. 2 noKa3aHo u3MeHeHHe atpieKTHB- | 

P= P | 

a HOCTH CMa3KH (Ww = Tia 100), rye Py— | 
| 50 0 


ycuiwe Bcyxyl0, a P.,—B CMa3ke, OT CTe- | 
eHH Upe{BapHTewbHoro oGxKaTHt.  Orcioqa 
BUHO, ITO yxe pH 40—50% o6xaTHH spiek- 
THBHOCTb CMa3KH Mayaer c 23 yo 2%, T. e. 
CMa3Ka IIpaKTHYeCKH MepecTaeT JeHCTBOBAaTb. | 

Ja BbInCHeHHA MeXaHH3Ma 9STOrO ABJICHHA | 


ObIJI HCMOb30BaH MeTOJ| MHOTOKpaTHbIX IIponyc- | 
See UN oad eer ece (5). ibaetons HeHakJlelaHHan o07KHUMaJaCb | 
gonovena oT WuCMa MHoroKpat- Ha26,7%, a MMelollad MpefBapHTesbHbI Ha- | 
HbIX MOBTOPHBIX mMponycKop n 6e3 Ken (81,9%) —una 21,2%. Ha puc. 3 u 4 : 
npewpapuTebHOrO Hakwlela. >,  UPHBeAeHbI Pe3yJIbTaTbI OTIbITOB. | 
EHEC Ne Oa® — 0,5% M3 STHX ONbITOB BUAHO, YTO Up NOBTOPHbIX 
P P ponyckaX HeHakKJIenaHHOH MPOBOJIOKH Yepes | 
TY Ke BOJOKY C HCMOIb3OBaHHeEM B KauecTBe 
cma3ku0,4% pacTBopa MblJla YCHJIHe BOJIOUCHHA, Pe3KO CHHKAACh NOCe MepBoro | 
nponycka, Jasee, pH wocwesyroujux mponyckax, ocTaerca mocTosHHbM. B | 
Ba3eJIMHOBOM Macsle (HeaKTHBHOH CMa3Ke) yCHsMe BOOUeHHA YyMeHbUIaeTCA C~ 
YHCJIOM TpONyCKOB MOCTeMeHHO. OTOT pe3sysIbTaT 
OObACHAeETCA TEM, UTO AeESOPpMUPOBaHHe B AKTHBHOL Py 
cpeye (NepBbIH TIpONyCKB BOJOKy) COMpoBoxKAaeTcea 
Ooslee paBHOMepHIM M0 BceMy ceyeHHIO OOxaTHem =~ 
MeTaJJla, YeM pH AepopMupoBaHHH B MHaKTUBHOK 7 
cpefe (BasemHHOBoe Maco). B stom nocmeqHem 7% 
cilydae B pe3yJIbTaTe BLUKUMaHHA CMA3KH MW 3axBaTa 49 
MeTaJlJia WHCTpyMeHTOM (°), MOBepXHOCTHBI coh 
MeTaJI1a Ha JOBOJbHO SHAaYHTebHOH rayOune e- Wp 
cbopMupyeTca B ropa3qo OoubueH cTeneHH, 4eM 
BHYTPeCHHHE CJIOH, YTO CONpoBoxqaerca cnuibHpim ~ 
yIIpOUHeEHHeM NOBePXHOCTHOrO COA HM yBemMueHHeM “7 
yupyrow yacTtu oOmeh WepopMaunuu 3a cyuer muac- 7 
TuyeckoH. J\ia Toro yroObl nepeBectTu 3TY yupyryto 
AepopMaluio B Miacruyecky1o, HeoOxoyquMo uec- 7% 
KOJIbKO pa3 IIPONYyCTHTb OOpa3sell Yepes BOsOKy, 
Tora KaK B IIPHCYTCTBHH AaKTHBHOH CMa3KH, B Puc. 4. SapucuMocrs ycusHA 
pesyJIbTAaTe 3HaYHTeIbHO MeHbUIerO OOero ympou- ee ee sae 
HeHuA OOpasila, y2Ke NocIe HepBoro upomycKa yi- i es (Gosmmapnrares apt 
pyrne JecopMaluH MOUTH HalleO pedaKCHpyIOT, mannan npoponoKa). a — Ba- 
oOparlanch B IlJIacCTHUeCKHe. 3eJIMHOBOe Maco, 6 — 0,5% 
IIpe BaputesbHoe OOKaTHe MeTasIAa BbIsbIBAeT paves Pies 
ero YpouHeHHe, T. €. CHHKeHHE MwacTHUHOCTH H 
paciuupenue ynpyrox o6nacru. B cpa3su c STHM NepBblii mponycK B BOJOKY 
yxKe HaKJI€MaHHOTO MeTaJa ake B MPHCYTCTBHM AKTHBHOHM CMa3KH He MOKeT 
(IPUBECTH K MpeebHOM B NAHHbIX yCNOBUAX TacTHMecKoH JetbopMauun. [v0 
9TOrO HEOOXOAMMO MIPOBECTH HECKOMbKO MIPOMYCKOB, UTOOKI [aTb BO3MOXKHOCTS 
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OCYULeCTBUTbCA PesakCaNHOHHOMY MeXaHH3mMy Hepexofa yupyrux jecbopmaunht B 
wlacTHueckue. 
~ Takum oOpasom, @u3sHKO-xHMuueCKHe CBOLICTBAa cpeybI, ee acopOunonnan 
AKTHBHOCTb WrpaloT PellalOllylO POJIb B Tpowecce BoOVeHHA MeTasua. Tlpu 
STOM CJleyeT YYMTbHIBATh TaKKe MCXaHHYeCKOe COCTOAHHE (MMaCTHYHOCTh, Xpyl- 
-KOCTb) MeTaJia. 


Uactrutyt dusnyeckoh xumMHH Tloerynusto 
AxkajemuH Hayk CCCP 12 IV 1956 
3 UMTHPOBAHHAS JIATEPATYPA 


1 W. Hardy,Ida Daubleday, Proc. Roy. Soc. (A), 100, 550 (1922). 2 II. A. Pe- 
Ouupep, lOoun. c6opH., mocpam. 30-neruto Benoit Ox TAOpECKOti CounasucTuueckolt 
Pesomounn, W3n. AH CCCP, 1947. °B. HW. Jiuxtmaun, Il. A. PeOuunzep, Uss. 
mii CCCP, cep.ous., 17, Ne 3(1953)..-* W. Klienkenberg, K--Jucke, Ge Ma- 
sing, Zs. Metallkunde, 44, 362 (1953). °C. A. Betuuep, Jl. A. UWpettuep 
Il. A. Pe6Hugep, AH, 73, Ne3 (1950), § C. H. Bei sep, JAH, 99, Ne6 (1984), 
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Aoxaagn Akanwemun nayr CCCP 
1956. Tom 110, N 4 


XHMH 


A. T. AHHKHH, usen-Koppecnongent AH CCCP S§. H. TEPACHMOB, I. M. JYPAUEBA 
u H. H. KOKEBHUKOB 


HCCJIEMOBAHHE YHCTOTbI HW TEMMEPATYP KPHCTAJJIMSALHU 
HEKOTOPbIX OPrTAHHYECKHX COEIMHEHUM 


Bonpocbl 4YHCTOTH! BeeCTB B TOCeqHee BpeMaA MpHoOperator Bce OovwbUee 
3HayenHe. Ilo Mepe OUHCTKH BeLIeCTB CaMBIX Pa3JIMUHbIX Ks1aCCOB BbIACHAeTCH, 
4TO (PUSMYeCKHe H XMMMYECKHE CBOHCTBA JaHHOFO BE[eCTBa CYHICCTBEHHO HHBIe, 
4yeM Te, KOTOPbI€ CMY IIPHMNHCbIBaJIHCb paHee, KO a HCCMeMOBAIHCb MeHEee YHC- 
Tble Mpenapatsl. IlopuquMoMy, pa3IMUHbIM XapakTepoM MpuMmecelt H pa3zM4YHOH 
CTeMeHbIO YHCTOTHI OOYCJIOBJHBAeTCA JOBOJIbHO CYIUIECTBeEHHOe pasHuHe (pu3H- 
-KO-XHMHYeCKHX [apaMeTpOB OAHOrO H TOPO Xe BelllecTBa y PaSHbIX aBTOPOB. 

TakuM oOpasoM, JIA NpaBHJIbHOoro onpesemeHuA (bu3sHYeCKUX HW XMMHYeCKUX 
“CBOHCTB BeIIeCTBA OHO JOJUKHO HMCTb MAaKCHMAaJIbHy!O MH CTPOrO KOHTpouUpye- 
-Myto cTemenb uncToTbl. Jia HeopraHwueckux CoeqMHeHuH B HaCTOAIee BpeMa 
JOCTHTaeTcAH BO MHOPHX CJlydaax BbICOKaA cTeneHb 4NcTOTHI. Ilomyyenue opra- 
HHYeCKHX COeAMHEHHH BbICOKOH YHCTOTHI COMpAXKeHO C Topa3syo OOMbUIMMH TPy- 
HOCTAMH. Bosblloe CXOACTBO (PU3HYeCKHX H XHMMYCCKHX CBOMCTB YICHOB FOMO- 
JIOrHYeCKOTO pa, KOTOPOe MO2XKHO YNOAOOUT B OONACTH HEOpraHuyecKHX coesu- 
HeHHH pa3Be YTO CXOACTBY COeCAMHEHHM PeAKO3CMEJIbHbIX JJIEMEHTOB, MPHBOAUT 
K OOJIbIIMM TPYAHOCTAM (IPHHUHNHaIbHbIM H TEXHHYCCKHM) KAaK IPH OUHCTKe, 
TaK H IIpH ONpesesJIeHHH YHCTOTHI OpraHHyecKHX BelllecTB. MMeHHO MO3STOMY YHCTO- 
Ta OpraHHyecKHX COeMHEHHH, B OTJMUHe OT HeEOpraHHyecKHX oBeena, U TO 
JIA CUHTAHHbIX BeLeCTB; MaKCHMyM Jo 10°? Mom. %, T. €. YHCTOTA OTJeJbHbIX 
HanOoslee UHCTHIX OPraHHyecKHX CoeAuHeHuH Ha 3 NopsagyKa (B 1000 pa3) HHxKe 
UUCTOTbI MeTAaJIJIOB. 

Bompocbl YHCTOTbI OpraHuyYecKHX BeleCTB B MOCMe{Hee BPeMA BbIABHTalor- 
CA elle H MOTOMY, YTO pa3sBuBaeTCH HHJMBUAYaJbublH aHaW3 COBeTCKUX HedTei 
W OCOGeHHO HX PpakUH, BXOAAMMX B RKUAKOe TONMBO, TAK KaK TePMOJMHAaMH- 
YeCKHe PaCueTbI TOPCHUA TOMIHBA HEBOSMOXKHbI Oe3 3HAHHA (PH3HKO-XHMMYECKUX 
TapaMeTpOB COCTAaBJIAIOUIMX erO HHAUBUAYaJIbHbIX OPpraHHyeCKHX COeAMHeHHH. 
CnekTpaJibHble HCCIeOBaHHA OpraHHyeCKHX COeAMHeEHHH, OCOOeHHO PasBuBLIHe- 
CA B MOCeHee BPEMA, TakKe TPeOYIOT 1peABapNTeJIbHOrO 3HaHHA YMCTOTHI Opra- 
HMYeECKUX BeUeCTB (IH BHOBb CHHT€3HPOBaHHbIX BeLIeCTB). 

Hacrosuland craTbad mpescraBsaeT KpaTKHM OO30P 9SKCIePHMeHTAaJIbHbIX 
pa6oT MO ONpeseNeHHIO YACTOTHI OPraHHYeCKUX BeLWECTB UM BbIYHCJIeHHIO TeMIIe- 
paTypbl 3amMep3aHia MpesebHO UMCTHIX MperapaTosB B JaOopaTOpuu XHMMYeCKOH 
TepmoquHamuku MIY, rye Opa paspadoraHa KpMOCKONMYeCKad MeTOAMKa, OC- 
HOBaHHad Ha paborax B. IT. Meuxkoza (*) u Poccnuu ('). B nauie MeroquKe 43- 
MepeHHe TeMMepaTypbI MpousBo,usocb TepMonapoli ([lemKos), a CKOPOCTB 
OXJaxKJCHHA WIM HarpeBaHHA peryJIMpOBalacb MPH MOMOMIM BaKYYyMa, KOTOPbI 
TO epxKUBAICA M@KLY CTeHKaMM peaKIMOHHOrO cocysa (Poccunn). Tlomox*u- 
TeJIbHbIe CTOPOHbI TaKOro cocoa peryMpOBKH HarpeBanusa oveBuAubl. [Ipume- 
HeHHe %Ke TepMomapbl BMECTO TepMOMETPa COMPOTHBJIeCHHA NOSBOJIMJIO 3aMeTHO 
YMCHbLUHTb KONMYeCTBO HccMeyemoro BelllecTBa. Kpome coyeTaHHA STHX JBYX 
3JIeMeHTOB H3BeCTHbIX MeETOAUK, B CXEMY H3MepeHHH HaMH ObIlJI BBeJeH JJICEKTPOH- 
HIT CaMOnMULymHi moTenitMomerp SIII]-09 cnewuartbHo peKOHCTpyHpoBaHHbi 
quia THX UeneH (°). Cama mo ceOe aBTOMaTHYeCKad 3allHCb KPHBbIX TeMNepaTypa— 
BpPeMA IPH OMpeeJIeHHH YHCTOTHI OPraHHyeCKUX BeuleCTB USBECTHA OblIa HU AO 
Hawux paoor (**). Oranuve Hallie paOoTbl 3aKOUAeTCA B MHOM H, MOBHAHMOMY, 
Oosee MpocToM cmocoGe, MO0XKeHHOM B OCHOBY 3alHCH MW U3MepeHHA TeMIIepaTyp 
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5). CaMOnucell TOUHO perucTpupyer TeyeHue TeMMepaTypHOrO Mpollecca, Bcwe 

CTBHE YeroO OKA3SbIBAeTCH MPaKTHYCCKH BOSMOMHbIM PeaIH30BaTb UCCJeAOBAaH 
Ip Gosiee 3HaYMTEIbHOM ero CKOPOCTH YeM NPM BH3YaJIbHOM OTCYeTe NOKAa3saH 
3epKaJIbHOrO TasbBanoMeTpa. Kpome Toro, CaMOMmucell MOSBOAeT Cpa3sy Bue 
m0 Xapakrepy KpHBoli KavecTBO IIpou3BOAMMOrO ONbITa, PHKCHPOBaTb ape 
OCTaHOBKH Mellaiku uT. 1. PexoncrpyupoBaHHpt OTIIT-09 umeer ayBcTBuTes 
HocTb 0,06°/MM, MOSTOMY IIpH 3aNHCH KPHBbIX WH AMana3s0ne TemmepaTyp 3a 2 
or nya Llenbcuad MpHXOAUTCH KOMMCHCHPOBATh OOJIbILy!IO YaCTb TEPMOIMEKTP 
JBWOKYWel CHJIbI, pasBuBaeMoH TepMonapon. J[A sTOM WeJIM TepMOnapa NOAKAJIE 
yaercsd K CaMomMcly vepes noTenyHometp TIMC-48, koropbili ABJIMeTCA, NOBUA 
MOMY, OJHHM H3 JIYYWIHX HH3KOOMHbIX MOTeCHIMOMeTPOB NOCTOAHHOTO TO 
oTeyecTBeHHOrFO TpoH3sBoAcTBA. IIpH NOMOMLM STOrO NOTEHILMOMETPa OJHOBpeMeH 
HO TIpOH3BOAUTCH TOUHOe H38MepeHue Tayc. HismeneHHeM CKOPOCTH J[BHXKeHH] 
yMarpaMMHOlt JIGHTbI CaMOMMcla serkO TosyuaeTcaA PalMOHaJIbHbIN BbIOOp H 
KJOHa rpapvKOB OXTaKCHHA HM HarpeBaHHA IIpH PasJIMYHbIX CKOPOCTAX STH] 
IIpOUeCCOB, KOTOPbIe, Kak YK OTMCYAJIOCb, PeryJIMPY!OTCA B cocyye TepeMeH 
HOFO BakYYMa. SHaUHTeJIbHbIe BAPHALMU CKOPOCTH Mpolecca NO yyaroTcA Tak} 
pH USMeHeHHH TeMMepaTypbl HcnOb3syemoro xagqoarenta. Hamu ucnosb36! 
BaJIHCb B KaveCTBe XJIafoareHTa CyXOH Je CO CHUPTOM JVI MOMYYeHHA TeMO 
patypbl — 70° uw xHAKHM a3oT Aus —190°. 

OKCHEPHMeHTAIbHaA YCTAHOBKa COCTOHT H3 peaKIMOHHOFO cocyya C TepMO 
mapoH uM MelwalKOl, BaKyYyMHOM YCTaHOBKH, CaMONHULyWero SeKTPOHHOrd 
noTrenuuometpa SIIII-09, usmMeputenbuoro norenuuometpa IIMC-48 uw jonomHH 
T@JIbHbIX TIpHOOPpOB K HeEMY (HOPMAaJIbHbIM QJIEMeHT, TaJIbBaHOMeTP YCTaHOBOY 
Horo ToKa (M/21), akkymMyaatop 3-C-T-98-B]], uuratomnhi moreniuomerp) 
Bce 91ekTpHueckue IpHOOpbl YCTAHaBJINBAIOTCA Ha MeTaJIJIHYeECKOM 3a3e€MJICHHO!} 
JIMCTe, UTO B 3HAaYHTeIbHOH Mepe yCTpaHAeT MOCTOPOHHHe HaBOAKH. 

PeakUHOHHBIH CcocyyA (WIA NOWyYeHHA KPMBbIX KPHCTaJJIH3auHu MpeycTap 
set coOolo cocy]l Cc JBOHHbBIMH CTe€HKaMH, IIpOCTpaHCTBO Me Ky KOTOPbIM 
SBaKYUpYyeTcA, C KPAHOM, OTJCJIAIOUIUM OTKAVaHHOe MpOCTPaHCTBO OT OKPy2xXKaro 
Ie CpeAbl, H CO WIM*OM, Yepe3 KOTOPbIM Cocy]| COeAHHAeTCA C BAKYYMHOH ycTa- 
HOBKOH. B cocyye HaxOAHTCH HHXpOMOBas Mellasika HW yKpelwieHHad B NpoOKe 
TepMOllapa Mefb-KOHCTaHTAH (*) (9Ta Napa aeT HanOoslee YCTOHYMBbIe NOKA3aHuA 
IIpH paOote B OOacTH HH3KUX TeMnepatyp).IIpoOKa uMeeT OTBepcTHe AIA OxaA- 
TeJIbHOH HIvibl. Cocy| UMeeT BHYTPeHHHH uamMetp UpHMepHo 17MM, uHy 270— 
300 mm. VMecnenyemoe pellecTBo Oeperca B KomMYecTBe 10—12 ma. Komnue- 
CTBO IIpHMeceH OrpefeAeTCA C TOUHOCTHIO No 10% oT UX OOMero KOMMUECTBA. ITO 
OOYCIOBIMBaeT H TOUHOCTh ONpeesIeHHA TeMMepaTypbl 3aMep3aHuA. Bee anHa- 
JIM3upyeMble HaMH J[O CHX Op BelleCTBa HMeJIM KOJIMYeCTBO TIpHMeceh oT | JO 
5 Mou. %; a6COOTHAA TOUHOCTh ONpeeeHHA MpOWeHTa MpHMECH CocTaBsIa 
BelnvunHy —+0,1%, B CooTBeTCTBHH Cc 4eM aOcoumOTHad TOUHOCTh onpeyeseHua 
TemlepaTypbl 3aMep3anHua Oplia —-0,1°. 

IIpumenenve aBTOMaTHYCCKOH 3aNHCH KPMBbIX KPHCTaMsaluu (BpemMa — 
Temlepatypa), 10 HallieMy MHEHHIO, BHOCHT CYIN€CTBCHHbIe YJIYYWIeHUA B MeTO]L 
uccleqopanus. ABToMaTuyecKanH 3anucCb KpuBbIxX: 1) Gomee OOLeKTHBHa, 4eM 
IIPHMeHAeMAH B CYIECTBYIOMMX MeTOAaX, CYOBCKTHBHAA 3alHCb MO MOOXKeCHHIO 
3alunka raJibBaHoMeTpa; 2) ocBOGoxKaeT SKCHEPUMMeHTAaTOPA OT ABTOMATHYeCKOHt 
paootbl; 3) d@ukcupyer JeTaH KpuBOl, KOTOPbIe MOryT ObITb NpPOryIMeHbl, Ha- 
mpMep, B MeToye Poccunn, re HHTepBadl MEXKAY CoceqHHMU TOUKAaMHM KPUBOH 
cocTaBsseT 2—3 MUH.; STO OCOOCHHO CYMECTBCHHO JIA BEULECTB C OO/IbINUM Tepe- 
OXJaKJCHHeM, NOCJe KOTOPOrO KpHBaA HET MOUTH BEPTHKAJIbuO BBepX (Harpes) 
H Ba?KHO YJIOBUTb HaHOOVIee BbICOKYO TeMMepaTYpy KPHBOM Mocse Nepeoxsmaxkje- 
HUA (B BUSYaJIDHBIX *HCCJI€AOBAHHAX BePIUMHA KPHBOH HHOra MOKeT MOMACTh B 
MPOM@*KYTOK Me@Ky IByYMA HaOwOfenHsMu); 4) aBTOMaTHUeCKas YepHHbHAaA 
3alIMCb KPHBbIX KPHCTAJIM3aUMH JaeT peasIbHy!0 KPHBY!O BO BPeMSI CAMOTO OFIBI- 
Ta, a He NOCe Hero, KaK B OCTAJIbHbIX M€TO\aX; STO IKOHOMUT BPeMA, TAK Kak 
NOSBOJIAeCT MPCKpaTHTb Ha CepeAMHe WIM WaxKe B Haase HeyayHblii onDIT. 

Heo6xouMo 3aMeTHTb, YTO H3MePHTeJbHbIH HOTeHILMOMeTp MpHHuMaeT yua- 
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cTHe B paOoTe (KOMMeHCHpyeT YacTh TIC) MO 3amMCH KPHBOH Ha camorucue. JI10- 
Ooi NoBopoT KypGeneH MoTeHWMOMeTpa BO BpeMA SaNNCH UCKaxKaer KpHBYIO. 
Tepmonapa rpagyupyertca To 3TaOHHOMY MlaTHHOBOMYy TepMoMeTpy corpo- 
“THBeHuA. B kayectBe Cpefbl C NOCTOAHHO! TemnepaTypoli Gepem s1060e BemiecT- 
BO B TOUKE KPHCTAaIH3aluu, YAOBJIeTBOPAIOMee CeAyIOWUM TpeOoBannaAM: 
1) cpaBHuTenbHoO 6o0ub- 
‘maa Tenora Kpuctasiu- | 
salu; 2) TemnepaTypa 
KPHCTaH3auHH B HYX- r 
-HOM HMHTepBae; 3) joO- y, f 
CTaTOUHad CTeneHb 4H- 
eToTp! (>97%) qua Toro, 
uTOOb! momaqka Ha 
KPHBOH OXNaxKJeHHA Obl- 
Jia TOPH30HTAaJIbHOH. 
Heo6xoqumMo oco6eu- 
HO MOJYePKHYTb pOJIb 
NepeMewiuBaHHA —-Bellle- 
CTBa BO BpeMs ombita. B 
TeyeHHe onbira (6e3pa3- 
JIMYHO —OXJIaxKeHHe WIM 
HarpeBanne) BelILeCTBO 
oOOd3aTeIbHO mepemMeln- 
BaeTCA C NOMOMIbIO Mexa- 
“HHYeCKOH MellasKu. Ile- 
PeMCINHBaHHe BEIMeCTBA pyc. 1, Kpuspie Kpucrammusaunu: J — BemectRa 6e3 ucKyc- 


HeOOXOAUMO JIA NpHOMH-  creenHoli mpumecu; JJ — c uckyccTRennoli mpuMectio. Tlocr- 
KCHHA K TePMOJMHAMH- poeHve, HeoOxofMMoe LA OMpesenenuA BennIuHb! AT, e- 


YeCKOMY PaBHOBeCHIO H, aeTcH cuefyioulum o6pasom (1): TouKa A (17). yka3biBalouad 
CNeIOBAaTebHO, JIA on- TeMMepatypy T, HaxofuTCA SKCTpanomAuHeH PaBHOBecHOH 
? 


=  wYacTH KpHBoh LED, AB —ropu30nTambHaa npsamas, BC— 
ee Pee non mpoLowmKenve yuactka kpHBoh CK. Orpesox AB jenuter 
TeMiepaTyPpbl = 3aMep3a-  nononam (AF = FB). Us F nposogurca npamaa FE || BC yo 
HWA. Tak, HalpuHmep, Tlepeceyenua c KpuBol; B E crpontca GE | AB. Besmunna 


cpeqHad oumOKa B Ha- GE coorsercrsyert uckomoit AT, 

WX OMbITax c ompeyese- 

HHeM TeMMepaTypbl 3aMep3aHHA uxXJOpSTaHa TPH BbIKJIOUCHHOM MewaKe 
OKasalacb +-l5 ub, yTo cocTaBsaeT-+C6° B JaHHOM HHTepBaue Temnepatyp. 
IIpu paOore c Melamkol pasOpoc u3smMepenuit yMenbuimaca Yo + | wb wiu0,05°". 

Meulaska H3roTOBsIAeTCA M3 HUXPOMOBOH MpoBoOOKH AHaMeTpom |,5—2 MM, 
MMeIOULeH Ha KOHI€ HECKOJIbKO BUTKOB. IIpH momMolH MOTOpa OHA ABUKETCH 
BBepX H BHH3 Ha paccTtosuuu 5 cm c yacrorohH 85—120 y”BHxKeHHH B | MUHH. 

EcuIm BeleCTBO KPHCTaIM3yeTcaA Cc OOubIUMM TepeoxsakKeHHeM, KOTOPOe 
MCKaxKaeT pe3ybTATHI OMbITA, TO AIA YMCHBINCHHA CPO IIpHMeHACTCA OXMANUTCIb- 
Had ura, pecTaBJiatoulad COOOlH HHXPOMOBYIO IIPOBOJIOKY, KOHEeI KOTOPOH 
IIPeABapHTesbHO OXNaKeH B MKHAKOM asore. 

IIpu oleHKe KoNMUeCTBa MpMMeCH JesaloTCA CyefyloulMe MpeMmosowKeHHsA 
() : 1) ckopocTb KpucTammM3auluu BIeCTBa MOCTOAHHA; 2) YKHAKOCTb M KPHCTad- 
siuueckas (basa HaxXOAATCA B TEPMOAMHAMHYECKOM paBHOBecHy; 3) IpHMecH ocTa- 
FOTCA B RHAKOU Case AO KOHMa NepHosa, BO BpeMA KOTOPOrO OlpefemneTCA NO- 
HWKeHHe TeMMepaTypbl 3aMep3aHua; 4) WpuMecb HaXOJMTCH B TaKMX KOJIMUCCT- 
Bax, UTO MOMyYaeTCA PacTBOp MOCTATOUHO pasOaBJeHHbIM, YOO! MOIMHATHCA 
gakoHy Payaa (qo 6 Mon.% TpuMmecn). 

Sa TemiepaTypy KPMCTaJIH3alMH MCXOMHOTO BellecTBa NPHHHMaeM TOUKY 
Haiasa WOWakku, eC NepeoxsanKfeHve OTCYTCTBYeT, H, ECM OHO €CTb, — 
TOUKY epeceyeHHA PaBHOBeCHOM - KPHBOH, IKCTPauOMpOBaHHOM Jo Mepece- 
YeHUA C KPHBOM OXAKeHuA B MHTepBase Jo nepeoxmaxkjenua (puc. 1, rouKa A). 
Tlonyyup nmopropHocTh 3—5 onbiToB c TouHOcTbIO Jo 0,1°, cuuTaror remmepatyPy 
3aMep3aHHA HCXOHOFO BelllecTBAa ONpeAeeHHOH. GaTeM NOMyYaloT pA KPHBbIy 
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Ucmanob ua 
MEMONKM 


Ke 


40ena ——» 


| 
Wis BelllecTBa Tocie mpH6aBmeHua ucKyccTBeHHOt mpumecu (2—4 mon.%),, 
HEOOXOJHMBIX JIA BbIVMCJICHHA KPHOCKONMYeECKOH KOHCTAHTHI, a 3aTeM H CTEIeCHH! 
YNCTOTHI (puc. |). 

Temnepatypa 3aMep3saHHua TJ, BellecTBa C HCKYCCTBEHHOH IPpHMeCbIO [N]} 
6yeT HMKE TeMMepaTypbI 3aMep3anua UcxoAHoro OOpasna Ty Ha AT, a HaKJIOH! 
paBHOBecHolt YacTH (MIOWLayKu) OyeT Kpyye. Pacuer 4HCTOTH! TemnepatyPBH 
3aMep3aHia aOcOJIOTHO YHCTOrO BellecTBa BeseTCA cueRyIouluM oOpasom (7). 

1. Borucuserca KpHocKomMyeckad KOHcTaHTa A (?): 


4 j 

perme (1)) 

_ TA; : 

2. Konmuyectso ectectgenHoro 3arpa3sHenua N* onpefesaerca 10 opMyue? 
% 4 aa 2 = Fs 

Nat SEl ey 1 eAl : feed (2)) 


rye 7 — BeMUMHA, NOKasbiBalollan, KaKaA wacTb BemlecTBa (Cc HCKYCCTBCHHOH| 
IIPHMeCbIO) 3aMep3Jia B JaHHbIit MoMeHT, AT’, — pasHOcTb TemlepaTyPpbI 3aMep3a-: 
HUA OOpasila C HCKYCCTBEHHO NpHOaBJICHHOH MpHMecbIO H TeMMepaTYPbI 3aMep3a- ' 
HHA STOFO Ke OOpasia pH 7, KOTOPOe yOOHO BHIOupaTb paBHbIM 1/2 AT, ompe-> 
emaroTr rpaduyecku. 

3. Temnmepatypa 3aMep3aHua aOcoJOTHO YHCTOrO BemlecTBA Ty) BBISHCIACTCH 
mo dopmysie (*) | 


* es: 
pe errs ie a 


Tloqpo6npiit BHIBO NpHBeAeHHDIX (bOpMys aH B ynoMsAHYyTOL padore Poccnnu(?). | 


QIKCNe€PUMeHTAAbSHEE Ava Hn H bl € 


OnucaHHbIM MeTOJOM ObIIH wccsIeOBaHbI BellecTBa: 1|,4-qHu30TpomHs- 
OeH30/, 1,1-HSTHIUMKJIONeCHTaH, H300KTaH, JuUMKIONeHTH, 1-6yTHIWHKJO- 
neHTeH-1 B KomMuecTBax 10 10—15 Ma (BemlecTBa CHHTe3HPOBaJIHCb B NaOOpa- 
Topuu mpod. P. HW. Jiesunok (MTY), B na6oparopun mpod. A. ®. Inara (MT'Y) 
HB saOopatopyn MOX A. JI. JIu6epman). 

Ta6auna 1 


| 

| 

Haseanse Vicxyccrs. T-pa 3ameps. | T-pa 3ameps. Kouu4. | 

HCXOH. adcoul. uncToro NpuMecH B 

oopasua IIpHMecb o6pasua B °C | pemectBa B °C |Mou. ONAX 
1 ,4-\uusonponus6en307 n-Kcunon =— 172 — 16,9 0 OLO 
{ ,1-J|waTuaguKoneHTaH MeruaunksorekcaHu 107, ‘il —1035,4 O Ort 
Vi300KTaH Merusauukmorekcan —108,05 —10/,9 0.026 
1-ByTaauaksoneuten-1 1-b y roauakmonentan — 88,39 — 8/,9 0.025 
Jiuuu«sonexuTaa Toayou — 35,7 — 35,1 0,020 


Bpiii CHSITbI KPHBbIC 3aMep3aHUA WM MWWaBIeHHA YKa3aHHbIX HCXOJHBIX Be- 
IecTB 6€3 HCKYCCTBeEHHOM MpHMecu Hu Cc Heli (npuMecb Opanacb B KONMYeCTBE 
2—4 mom.%). Ji KaxKoro BelecTBa BLIUHCIeHbI TeMNepaTypa 3amMep3aHuA 
aOcOJHOTHO YHCTOO BellecTBa 6€3 IPHMeCH HM YMCTOTbI UCXOAHOrO oOpasa 
(ra6m. 1). 


Mockosckuit rocyfapcrBeHHbli YHHBepcuTer Tlocrynuao 
um. M. B. Jlomonocosa 27 IV 1956 


UMTHPOBAHHAS JIMNTEPATYPA 


1B. J. Mair, A. R. Glasgow, J.D. Rossi ni, USA Bur, Stand. J> Res. om 
No. 6, 591 (1941). 2 B. Tl. Memxkos, KX, 20, 853 (1946). *?M. TT. Tuanuees, 
B. Il. Iemkos,C. A. JOranosa, )Kypu. anan. xumun., 4, 5, 289 (1949), * ACS 
Auu kun, K®X, 30, B. 3 (1956). 5H. H. KoxeBun kos, KOX. 190, 3, 5 (1956). 
°C. R. Witschonke, J. Anal. Chem., 24, 350 (1952). 7E. J. Heringtone, 
R. Hangley, J. Chem. Soc., 1, 119(1950). ® D. R. Stull, Ind. Eng. Chem. Anal., 
18, 234 (1946). 
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Hornagn AKkanemun Hayr CCCP 
1956. Tom 110, Ne 4 


XH MH fl 
Axayemuk A. A. BAJIAHJHWH u E. HW. KJIABYHOBCKHH 


O KATAJIATHYECKOH FHAPOTEHH3ALHWH NPONSBOJHbIX 
TPHNTHUEHA 


Hsyyenve KaTanu3a MOJeKYJ COXKHOM CTPYKTYpbl, C TpyAOM pacnosmarai- 
WWHXCH Ha NOBEPXHOCTH KaTaJIH3aTopa, NpeAcTaBAeT OOMbUION MHTepec Cc TOUKH 
SpeHHA MyJIbTHMeTHOH TeopHH (+). C STOH WembIoO HaMH ObIIM NOCTABJICHbI ONbITHI 
MO KaTaJIMTHYeCKOH THApOreHu3aluH MpOW3BOAHbIX TpunTuUeHa (1) [(2,3; 
9,6’) (5,6; 5’,6") (7,8;  5”’,6’’)—rTpu6eH306nuNKuI0-(2,2,2)-oKTaTpneH-2,5,7]: 
1,4,5,6-rerparnypo-(2,3; 5’,6’)_ (5,6; 5”,6”) (7,8; 5”’,6”’)-rpuOen306nuHKuIO- 
(2, 2, 2)-oxraqueu-5, 7-quona-l’,4’ (11) 4 tpuntuuenxuuona (III) [1, 4-qurugpo- 
2,3; 5’,6’) (5,6; 5,6”) (7, 8; 5” ,6”)-rTpu6eH306unMKuJO-(2,2,2)-oKraTpuen-2, 5,7- 


tHOH-1’,4’]. 
ae) O 
Creecre 
»~ ea Ml 0 


CuHTe3 HM HEKOTOPbie MpeBpallleHHA MPOM3BOAHbIX TPHNTUIeHa Obl OnNCa- 
HbI B padorax Kpemaua (?), Bapraerra u ap. (°,*). Bbt10 noKasauno, yro (II) 
nom jelicrsuem 40% HBr usomepu3yerca B TpHnTHuenrug”poxuHoH [(2,3; 5’,6’) 
5,6; 5”,6") (7,8; 5”’’,6”’)-rpuOen300nuMkK0-(2,2,2)-oKTarpueH-2,5,7-quou-1’,4"] 
([V). Boccranospuienue IV way cKeaeTHbIM HUKeJIEBbIM KaTaJIM3aTOpOM mpu 83am. 
MZ 200° B pacrBope quoKcaHa npuBoguT K 1”,2*,3”,4",5",6",17,2"",38"",4",5'",6""- 
qowekaruppo-(2,3; 5’,6’) (5,6; 5”,6”) (7,8; 5” ,6’”)-rpu6eH300nuHKI0-(2,2,2)-oKTeH- 
2-quony-1’,4’ (V). IpumMenenve ya rugporenusauun I] xpomuta megqu B KayectT- 
Be KaTaH3aTopa mpH 160° nu BbicoKoM jaBuieHuH (160 aTM.) B pacrBope AMoKCaHna 
COMPOBORKAalOcb THIPHpOBaHHeM TuAPOKCHJCOMepxKallero KONbUa C OOpaso- 
panvem (1’,2’,3’,4’,5’,6’)-rexcarugpo-(2,3; 5’,6’) (5,6; 5”,6”) (7,8; 5’”,6"")-Tpu6eH- 
300HUNKsI0-(2,2,2)-oKTaquen-5,7-quoua-1’,4’ (V1). 


4 OH On 
Oy HY y) OH 


B ormmuve oT yKa3aHHbIx BbIUe paOor, rye coequHenue IV, BoccranaBJn- 
BaslOCb MO MOBbILCHHbIM JaBJIGHHeM, MbI MPOBOHJIM BOCCTAHOBJIeHHe CcoeH- 
Henuu II u III npu atmocdepHom jaBseHuH Cc NpwMeneHHeM CKeJeTHOrO 
HMKeIA B KaveCTBe KaTasIH3aTOpa HM MCCMeAOBAIM CKOPOCTb peaKIHH. . 

Cuute3 coequHenua II BhinomHeH HaMH, CJleqyA JIMTepaTyPHbIM JaHHbIM (°). 
Mcxoqublii aHTpalleH MNepeKpHCTaMJIMSOBbIBaJICA U3 TOMYOAa (te TIL. 217); 
SCH3OXHHOH OUMIMaICH MepeKpucTaiimsalnel u cyOmumauneli (r. ma. 115°). 
[IpoqykT KOHJeHcalluHd alTpalieHa c 6eH30xuHoHoM — coequHeHHe IT-—npombl- 
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Baca BOAO WA yaeHUA XMHTHAPOHA UH NePeCKPUCTAMNMZOBHIBAICH H3 TONY 
ya. Baixox 62% or TeopHH. 
| 


Haligeno %: C 83,90; 84,01; H 4,99, 4,94 
Co)Hy,O2. Beisucneno %: C 83,91; H 4,89 : 


IIpu narpepanuu Il oOnapyxuBal ABeHHA, ONMCAHNbIe paHee: TOMKeuIT| 
Hue pH 207°, nosBsleHue Kpacnoli oKpackH mpu 210° Hw oOyrumBanne NpH Gould 
BbICOKOH TeMMepaType. : . 

Tuyporennsauua I] mposoyumacb Hamu B yTKe (250 Kayannit B | MnE 


mpu 45° u arMocepHOM JaBseHHM B Cpeye TOsyOa WIM AMOKCaHa Hay CKeWe? 
HbIM HUKeJIeBbIM KaTaJIu3aTOpPOM, IIPHTOTOBJICHHbIM OObIYHIM cnocoooM. Boop 


Mas 6 mun. | 


7] 10 20 E77 40 50 6 70 mith. 


Cmeneus npeGpaueHus 


Puc. 1. Cxopocrb rufporenusaunu Ax/At(ma H, (HT) B mun.) agazyxra II 

B 3aBHCHMOCTH: Q@—oT Bpemenn ¢ (MHH.); O6—oT cTreneHH MpeBpamenusn 

2 

a -100 (%). 1 — 0,7344 r II, Vo= 172,6 ma He, 0,5 r Ni; 2—0,4484r II, 
0 

Vo= 105,4mn- He, 0,85 r Ni; 3 —0,2814r Il, Vo= 66,2 ma He, 0,357 Ni 


nosy yaica seKkTpomus0m 30% KOH, ouniasics or cueqoB KucCMOpoya Ha BO 
CTAHOBJICHHOM MefbIo H Ocyluasca Ha H,SO,. Konrpompubie onbirbl 1oKa3aul 
uTO B STHX YCJIOBHAX PACTBOPUTeIb HE Norwioujan Bofopoya. Tlepeq Buecenne 
B YTKY HaBeCKH MCXOAHOPO BeIeCTBA KaTaIUsaTOP BCTPAXUBaJICA B aTMocdey 
BOMOpOa NO HacbIIeHHA. 

IIpoxykt ruypupoBannsA, NepeKpHcTamM30BaHHbIt U3 WMoOKcaHa, upeycra 
JA COOOH OecIBeTHbIe KPHCTAINbI, T. Wd. 224—227° (c pasnomenuem). Unctb 
NpOAYKT He OKUCAAJICH Ha BO8YXe B IpucyTCTBUM IWe04UH. 


Halineno %: C 82,10; 82,12; H 6,93; 6,98 
CopHe O02. Buryucmeno %: C 82,15; H 6,90 


XO THAPHPOBAHUA B OTACIbHBIX ONbITAX IPUBeAeH Ha puc. | B koopyuH 
Tax CKOPOCTE norjouenunt H, — Bpems, a TaKKe CKOPOCTh — cTeneHb IIpepp 
ueHuaA B %. B pesyabtraTre ruqpupoBanua norsonjaerca 3 Mousa Bofsopoya, 4 


NpuBOAUT k OOpasoBannio Auosa VI. M3n0M Ha KpuBbIX COoTBeTCTBYer MOrJoM 
HHIO | MOJIS BOMOpoa. 
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- 


ee ees Het 
gy \ ApoxuHHoHu IV c Bplxojom 
0%. Tlocne nepexpucranu3auu 13 cMecu TOuyona H MOKcaHa (7 : 1) npogxyxt 
imMed T. 11. 328° (pasnaraerca npu 336—342°). TpHNTHUeHruApOXHHOH OKHCJIAUI- 
‘A B III mog qelictrauem (*) Bogquoro 1% pacrsopa KBrOz B ropaveH JeqaHoL 
iy 

WN tH, 0 mLH 


a 10 20 50 40 50 60 10 Mut 


a 50 10 % 
CmeneHs npebpalyenua 


Puc. 2. Ckopocrb rugzporenusaunu Ax / At (ma H, (HTJ\) B mun.) B 3aBucuMo- 
cTH: a— ot Bpemenu ¢ (mMun.); 6—or crenenn mpeBpamenun “~ — -100 (%) 


TpuNTHWeHxXHHOHA (1, 2 4 3) HW KopHuHOH KucaoTH! (4). 1 —0,2724r, Vo=21,7 MJI 
Hz, 0,385 r Ni; 2 —0,3037 r, Vo= 24,0 ma He, 0,385 r Ni; 3—0,6316 r, 
Vo = 47,8 ma He, 0,50 r Ni; 4— 0,2006 r, V,) = 30,3 ma He, 0,385 r Ni 


JKCYCHOH KuCJIoTe. TpHITHWeHXHHOH TosyyeH c BbIxoqom 79%; Tocse Mepe- 
sPHCTaIM3alMH US TOMyONAa OH UMe T. MI. 292° (c pasmoxKeHnem). 


Hakineno %: C 84,24; 84,27; H 4,19; 4,20 
CopHi202. Buruncneno %: C 84,50; e423 


Jiuoxcum — T. nat. 245—247° (c pasoxKennem). 

TpuntuuenxuHon II] negpepraica KaTamMTHyecKOH ruAporenu3salnu Hal 
KEJIETHBIM HAK@JICBbIM KaTaIH3aTOpOM pu 45° uw mpH aTMocdepHOM JlaBJIeHHH 
; cpefe cBexKemeperHaHHOroO AMOKCaHa (peakIMA Ha OTCYTCTBHe MepeKnceli). 
3 pesybTaTe peakUuu norsoujaetca | MOb BOMOpOAa, YTO MPHBOAUT K OOpaso- 
aHuIO TpunTuueHruypoxuHoHa IV. I[lpoxyKr, MHoroKpaTHO tepeKpucrad- 
IM3OBaHUbIil U3 CMeCH TOyONa C WHOKCaHOM (7:1), umea T. TI. 338° (c paswio- 
KeHHeM). CmelllaHHad poOa mWiaBleHHA JelpeccuH He Jama. 


Hafimeno %: C 83,54; 83,60; H 4,96; 5,02 
Co9Hy,4O2. Brruncneno %: C 83,91; H 4,89 


Xo rugpupopanna III npu 45° cm. puc. 2. 3yecb %Ke JIA CpaBHe- 
{Ml IPHBOAUTCA KpHBad 4TH pHpOBaHHA KOPHYHOM KUCJIOTHI, MPOBeeHHOrO B 
ex 2Ke ycopuax. JlaHHble, aHaslOrMUHble IpHBeAeHHBIM Ha puc. | u 2, nosy- 
leHbI UM upu 25°. CymmMapupie OGsembI norsomenHoro H, Bo Bceli paOore Opin 
WIH3KH K TeopeTHuecKHM (V,). 

TakuM 06pa30M, JIA MpOMSBOAHbIX TPHUTHUeHA Telepb IKCHePHMCHTAIbHO, 
ISBECTHbI CJIEAYIOMNME KATAIMTHUeECKHe MIpeBpalleHHA MOA WeucTBHeM BONOpOsa. 

‘ailbe, 


HO-OPDO— PPO -- , 


OH OH OH 
- VI HI-IV Iv-v IV-ViI 


Ha cxeme u306paxKeHbI pearupylollve YaCTH MOJIeKYJ MPpOW3BOAHIX TPH) 
THleHa, (POPMYJIbI KOTOPbIX TIpHBeenb! BbIle. KaTaswMTH4YeckHe MpeBpallleHHs 
III—VI u III] —IV ocymectssenbl B HacTosmelH paOoTe, a mepexogp IV— 
V u IV—VI panee (*), mpwuem nocneqHad peakUWa B aHHbIX yCJIOBMAX Hé 
HUKesle He Her HW Oblia OCYIeCTBJIeHa IPH pHi 
Me€He€HHH XPOMHTa Me] B KauecTBe KaTaJIH3al 
Topa. Peakuua, CTOAMad cleBa OT 3HauKa > 
mpoTekaeT Ha HukKele Opicrpee, YeM CTOAIUIAs! 
cupapa. CpaBHuTesIbHas JIerKOCTb TipeppalleHHnh 
TI—VI uw III—IV ycranossena Hamu U3 CpaB3 
HeHHA CKOPOCTeH peakIUHH, MpOBOAMMbIX B OH} 
HaKOBbIX YCJIOBHAX (cp. puc. | u 2). Cambie 
upeppamenua II—VI un III—IV, 6e3sycnosuo: 
COCTOAT M3 HeckOJIbKUX cTaquH. Tlocnequud 
JOJDKHbI BbIACHHTbCA B laJIbHeHeM. 
Puc. 3. Mojletb ruqporenusaynu TlocmeqoBaTeIbHOCTbh peakuHi IIpHBeeHHO! 
OCH3OAbHBIX KOJIelL TPHNTHUeH- BbIWIe CXCMbI PAa3SBUBaeT IKCIEPHMECHTAbHO TO 
rafpoxuHona Ha rpanH (11J) ceqopaTebHOCTh peakUMH pu ruyporenu3a: 

Eat eee UHH Ha HuKetem (°), NOyYeHHyio pH nO; 
MOILH MYJIbTHMIJIeETHOH TeOpHH. | 

PaccMOTpHM MOJ[@lb AKTHBHOTO KaTasIMTHUeCKOrO KOMMIeKca, OOpasy1oule: 
roca pH mpeppamennuu 1V—YV. | 

CormacHO MYJIbTHIJIETHOH TEOPHU OeH3OJIbHbIE KOJIbIUa IPH PHAporenn3aunis 
Hal HUKeJIEM pacHOaraiworcsd MyIOCKO Ha NOBepXHOCTH KaTaH3aTOpa, YTO TO}: 
TBEPKaeTCH PANOM SKCHePHMeHTabHbIX cpakToB (‘). [Iporekanue ruyporeun- 
3a OCHSOJIbHbIX KOJIELL B MOJIEKYJIe TAKOM CJIOMHOH MPOCTPaHCTBeHHOH CTPYK- 
TYPbl, Kak TPHMTHUCHTHAPOXHHOH, B MpeBpamenuu 1V—V yxkas3piBaer Ha TO, 
4YTO Ha IOBCpXHOCTH KaTaM3aToOpa, Hapsjly C BbICTyMaIOUlMMH AKTHBHbIME 
IeHTpaMH, Ha KOTOPbIX IIpOTeKaeT FHJPOreHu3alUaA O€H3O0JIbHbIX KOJICI, HMeIOT- 
CH JOCTATOUHO BMECTHTEJIbHbIe BUAMHHbI, Te pacnosaraiorca Apyrue OeH3ouIb: 
HbI€ KOJIbIa MOseKkyuIbl. [locueqoBaTebHOe THAPUpPOBaHHe OeH3OJIbHbIX KOJIEF 
MOKET IIPOTeKaTb Ha rpauu (111), cpesaromel rpanb (100) kpucTamsoB HuKeds 
(cM. pyc. 3). 

AHaJIOrHUHble BbIBOJbI O PaCMOMOXRKeCHHH AKTHBHBIX IeHTPOB Ha BbICTyMa? 
MOBePpXHOCTH KaTasIH3aTOpa Obl CeNaHbl IPH H3y4eHHH KaTaMTMYeCKOH Te 
PHApOreHusalluM HeECHMMeTPpHYHOTO AudenussTaHa, Te peakuuA mpoTeKael 
He B spe, a HaOOopoT, B OoKOBOli Wen (6). Tam 6oKoBaH Web Hasmaraerca Hé 
BBICTYHM MOBePpXHOCTH, a Oe€H3ObHbIC Apa pacMomarawTrca OHO Hapyxy, < 
jpyroe — Bo BnayuuHe. 

CrepeOXuMHAl AKTHBHPOBaHHBIX KaTaJMTHYeCKHX KOMMJIeEKCOB peakul 
APyrUX UPOUSBOAHHIX TpHUTHeHa OyjeT paccMoTpeHa OT/eJIbHO. 


Mucrutyr oprannyeckoH xumuu um. H. JI. 3enuuckoro Ilocrynuao 
Axanemuu uayk CCCP 9 III 1956 


UUTHPOBAHHAA JIUTEPATYPA 


1A. A. Banauajun, oun. cOopx., nocsam. 30-neruio BenuKoh Oxra6ppckoi 
Comnasuernueckoh Pesomounu, M3n. AH CCCP, 1947, crp. 647. % B. Kremann, Mo 
natsh. Chem., 43, 269 (922); Ber., 64, 1676 (1931). ® P. D. Bartlett, M. J. R yan 
S. G. Cohen, J. Am. Chem. Soc., 64, 2649 (1942); 72, 1003 (1950); R. Adams 
B. H. Braun, J. Am. Chem. Soc., 73, 1152; 74, 2603, 2605, 5869:{1952), 4 C. a 
Thomas, Pat. USA, 2 406 645; 27 VIII 1946. 5 A. A. Bananugaun, JAH, 107 
85 Cay SA. A. Banangann, l. P. ype, I, M. Mapykaad, JAH Ge 
131 (1946). 
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Hokuago Akanemunu nayx CCCP 
1956. Tom 110, Ne 4 


XHMH 
O. A. PEYTOB u JIY U3HH-4YKy 


CTEPEOXHMH S| PEAKUHM CAMMETPH3ALLHK 
3-BPOMMEPK YPKAM®OPDbI 


(ITpedcmaeaeno axademuxom A. H. Hecmeanosoim 25 IV 1956) 


CuMMeTpH3alluaA PTYTHOOprannveckux CoequHeHUli MpoTeKaeT Kak MO] jleli- 
CTBHEM KOMIIJIeKCOOOpasopaTesel, CBASbIBAIOMIUX TaousNy!0 ptyTh (KY, KCN, 


KCNS, Na.&2O3, NHs), Tak uw moj jelicrauem BoccTaHOBHTeeli (ruqpasuH- 
Trufpat, CTaHHHT HaTpHa). 


2h Heke bie Rk 


Kak nokasano A. H. Hecmesuospm, C. C. Moxyy6uoli u oHumM u3 uac (), 
CHMMETPH3aluA AuacTepeoMepHblx /-MeHTHOBbIX 3c:upos d- u /-«-6pommepxyp- 
@eHWJYKCYCHBIX KHCJIOT pH AelicTBHH aMMuaka, Mpescrapuaoulan Cobo peak- 
IHiO 9JICKTPOMUJIbHOFO 3aMeLCHHA Y HaCbIIeHHOTO yrepoOHOrO aToMa, Mpore- 

KaeT C COXpaHeHHeM KOH®Urypalnu. 

) B uactosmelH paOoTre cooOmlaeTca O pe3ysbTaTaxX H3yYeHHA CTepeoxuMUH 
| peakIMH CHMMeTPH3allMH PTYTHOOPraHvyeckHX TIPOH3BOAHbIX KaM(bopbl TO, 
HelcTBveM runocybpuTa HaTpHA U TuApasHu-rugpara. 

Cmecb JHacTepeoMepos 3-6pomMepkypkamdopp c T. mut. 218—220° uv [a]5 — 
74,4° nowyyeHa MepkypHpoBannem J-Kamq@oppi (2). 

Ora cMecb Oblla pacKpHCTasIH30BaHa W3 BOMHOTO MMOKCaHAa. 


JimactTepeoMepbl, OT MYaIOWMecH Apyr oT Apyra Kondurypauuelt «-yraepoy- 
HOrO aToMa, 


HgBr 


WMeIOT cyeqyroulMe KoHcTanT: I —r. na. 222—223°, Abe Oye ee 


T. nat. 216—218°, [a]}5 — 126°. J{uactepeomep I BbiyenaeTca B UMCTOM Bue 
jlerue, TaK KaK OH MeHee pacTBOpHM HM Ooslee YCTOHUMB. 

CumMetpH3alua juactepeomepa I 3-6pommepkKypkam@opbi runocysbpuTom 
HAaTPHA B BOAHOM pacTBOpe UPHBOAUT K OOPas0BaHHlo TIPeHMYUIeECTBeHHO OAHOTO 
W30Mepa MepKyp-Onc-KaMopbl (C HeOOJIbIOH MPHMeCbIO BTOPOrO CTEPCOH30- 
Mepa). ITO BUAHO 43 TOFO OOCTOATELCTBA, UTO MPH B3AMMOJ[CHCTBHN CHMMETPHY- 
HOrO IIPpOAyKTa C PaBHOMOJICKYJIAPHbIM KOJIMYECTBOM CNMPTOBOFO GpomucToro 
Bofopofla oOpasyerca mourn wcTbIit Yuactepeomep | 3-OpomMepKypkam@opbl *. 


A H Het, H HgBr 
HgBs f HB; ee 
=e Vays 
A « 
O ‘o a) 
iaiy-31° r.na. 229-230" (pasa) lal, ~38° 


* TIpumecb Broporo H3oMepa Mepkyp-6uc-Kam*opbl, BepoATHO, OOYCMOBJeHa TeM, YTO OLHO- 
BPeMeHHO C peakUnell CHMMeTpH3alHH MpoTekaer Topasio Ooslee MeANeHHaA palleMusallnA KOH- 
dburypaiuu o-yrseposnoro aroMa y HCXOJHOTO MuacTepeomMepa 3-6pomMepKypkam@opbl nod, AeH- 
CTBHEM TPHAPOKCHJI-HOHOB. 
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V3 sTux pe3ymbTaTop cseqyeT, YTO Np peakKUHH CHMMeTPH3allMu COXpa- 
HAeTCH KOHN*UrypauMA «-yrvepOJHbIX ATOMOB OOeEHX pearMpylOWHX MOJeKYJ 
3-OpoMMepkKypKamMopbl. TakHuM O6pa30M, CHMMeTPH3allnA PTYTHOOPraHhHecKUx 
covieli PHMOCyb(HTOM HaTpHA, MpescTaBsmiouan COOH peakUHlo 91eKTPOPAIb- 
HOPO 3aMeLeHHA Y HaCpINjeHHOrO YrsIepOAHOrO aTOMA, IIpOTeKaeT C COXPaHeHHeM 
KOHurypauuu. 


+ 2NaBr 
+ Na,[Hg(S,05),] 


TlopuuMoMy, CHMMeTpH3allNa PTYTHOOPraHHyeckHX CoeAMHeHHM MpescTas- 
JIseT COOOM PeAKIUHIO IIEKTPOPHIbHOPO 3aMeWLeHHA, MIPOTeKaIOULyIo C COXpaHe- 
HHeM KOH(pHrypalluu Y HAaCbILeHHOrO yrJepoAnHoro aTOMa, He TOJIbKO B ciyuae 
runocysbpuTa W aMMuaka ('), HO HB CJlyyae Apyrux KOMNeKcooOpasoBatesen, 
CBASbIBAIOIMX TalougqHyio ptyTb (KJ, KCN, KCNS). 

IIpu npuMeHeHuv B KavecTBe CHMMETPH3YIONINX areHTOB BOCCTaHOBHTeveH, 
NOMOOHO THpasHH-ruspaty UNH CTaHHHTY HaTPHA, MOMKHO OblO ORKUMATb, TO 
peakIlMa CHUMMeTPpH3alNN, CONMpOBOXKawwlaica BbIeeHHeM MeTaJWIMYeCKOH 
PpTYTH, GyeT IpOTeKaTb He NO reTepOMHTHYECKOMY, a MO TOMOJIMTHYCCKOMY Me- 
XaHM3My. j 

Cummerpu3auus juacrepeomepa I 3-6pommepKypkamdoppt c [a]5— 29,5° 
PH] pa3sHH-rupaTOoM TIpMBOAHT K OOpa3s0BaHuIO CMeCH JIByX MacTepeoMepoB 
Mepkyp-Onc-kamdoppl. IIpu jelicTBuH Ha STY CMeCb uacTepeoMepoB PaBHOMOIe- 
KYJIAPHbIM KOJIHYECTBOM CUMpTOBOrTO Gpomucroro BOsopoa OOpasyerca CMeCb 
jMMacTepeoMepos 3-6pomMepkypKambopbl, KoTOpad uMeeT T. Mu. 220—222° wy 
[x]i5 —58,8°noce ofHOKpaTHOH NepeKpHCTaU3alHu W3 BOAHOFO AHOKCaHa *. 
M3 BeMUMHbI yruia BpallleHis BYHO, 4YTO CMecb cocrouT H3 70% juMacTe- 
peomepa I ([al5 —30°) u 30% juactepeomepa II (fa])$ — 126°) 


HgBr Var: Apter 
NH,—NH,*H,O HBr 
Sa EEEENREEEEEEEEEceeet emeeecemel + 
\ 
} O OO O O 
1@)5-29,5° iaif?-58,8° 


70% 1 
30% Il 
H3 sTux pesyIbTAaTOB CleLyeT, ITO IPH peakWMH CHMMeTPH3allHnu KONpurypa- 
WHA Y &-YIepOMHOrO aTOMa OMHOM MOJEKYJIbI PTYTHOOPraHHyecKOH CoH COxpa- 
HACTCA, A KONPHrypalluA y a-yruepOuoro aToMa Apyrolki MoweKywIbI (KOTOpBIIt 
3aTparMBaeTcaA Ip peakI{MH) pallemu3yetca. Takum oOpa3o0M, cuMMeTpu3alluA 
pH MOMOMM ruApasnH-ruspara, upekcraBsatoulad Cobo peakiuIo 3aMeleHHusA, 
mpoTekaer c palleMH3allveH KOHUTypauMH yruepoquHoro aToma, y KoToporo 
TIpOHCXOJHT 3amemeHne **. 


* Tlo mepekpncraiu3anun (Mocie oTMbIBAaHHA KaM(opbl CHpTOM) CMecb HacrepeoMepoB 
umeer [a] 5— 65,8°. 

** Tipu jelicrsun ua Auacrepeomep I 3-6pommepkypkKam@opbl HesocrarkoM ruapasuH-rHuz- 
pata He BCTYMMBIWad B peaKI{H10 3-OpoMMepkKypkamopa oKa3asacb MOUTH YHCTHIM AHacTepeoMepoM 
I ({a]}, — 39°). Us sroro daxra cemyer, UTo palemuszauna Kondurypanuu y o«-yraeposuoro ato- 
Ma lO AelicTBHeM rHApa3suH-ruApata — pearenta OCHOBHOrO XapakTepa — B HaWIMX yCnOBUAXx 
3aMeTHOHM pOJIM He HrpaeT H He MOXEeT HCKAKATb NOYYCHHbIX HAMM PeC3YJIbTATOB. 

_ Hao6opor, mpu padote c Maso ycrolunBbim uacrepeomepom II mul o6uapyxuM, YTO OH MOM 
AeHCTBUeM THLpa3sHH-ruipata Obicrpo MpeBpalaercsA B Auacrepeomep I. Tak, npu jelicrBun Ha JH- 
actepeomep II Heqocrarkom rifpasHH-rifpaTa He BCTYNHEWIAA B PeaklNlo 3-6poMMepKypKamdo- 
Pa OKa3alaCcb MPHOJH3UTeIbHO PABHOMOWeKYJAPHOH CMecbIO MacTepeomepos I uv II ({o.]!5—73°). 
B CBA3H C STHM MOHSATHO, MOo“eMy CHMMeTpH3alMst uacrepeomepa I] npnBeia K COpas0BanHlo 


TOH 2Ke CM€CH H3OMepOB MepKyp-Onc-Kamdopbl, KoTopas Movryuaercs H NpH CHMMeTpHsaunn jHa- 
cTepeomepa I. 
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Tak Kak peakIHH CHMMeTpH3alMH, ABINIOUWIeECA NpoleccaMu IeKTpPousb- 
10rO 3aMeLeHHA, IpOTeKaloT C COXpaHeHHeM KOH*urypalluu, TO takT pallemu- 
aU B CyYae CHMMeTPH3AllHH PHApPasHH-THAPAaTOM yKasbiBaer Ha payuKadb- 
HbIII XapakTep STO peakIlHH. 


Aan Bry Hg JN 
cute ak ‘ 
D) i 1 2 Cat re iss 
re) O 0 0 \ 


5NH.—NHp" 1,0 +N, +2Hg 
+ 4NH,--NH,° HBr 
+5H,0 


CuMMeTpH3allHio 3-OpoMMepkypKam@opbl CTaHHHTOM HaTpHA UpoBecTH He 
yaeTcA (OOpasyerca TObKO Kam@opa), O/[HaKO B TeX CTy4aAX, Pe 3Ta peakiluA 
BOSMOXKHA, e€CTb BCe OCHOBAHUA WpemolaraTb, YTO H OHA OyeT MpoTeKaTb C 
palleMu3allvell KOHUrYpaluH yrepoHOoroO aTOMa, Y KOTOPOrO MpONcCXOAHT 3a- 
MemlleHHe. 


e 
MockopckHi rocyapcTBeHHblId YHNBepcuTer Tlocrynn10 
um. M. B. JIomonocoBa 21 IV 1956 


UMTHMPOBAHHAA JIMTEPATYPA 


IA H. Hececmeruosn, O. A. Peyrtros, GC GC. Torn y onan, HAR.S8S 479 
53); Mss. AH CCCP, OXH, 850 (1953). *J. Marsch, R. Fieming-Strut - 
mers, J. Chem. Soc., 95, 1777 (1909). 


or 
~I 
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Jlorazagn AkaweMHM Hayk GOGY 
; 1956.. Tom 110, Ne 4 


OU3HYECKAH XHMH¢ 


Axanemuk AH Asep6CCP X. H. AMVUPXAHOB u A. M. KEPHMOB 


UCCJIEHOBAHHE TENJIOEMKCCTH C, 96% ITHJIOBOTO CMHPTA 
B KPHTHUECKOH OBJIACTH 


TenoemKocTb C, ABJISeTCH XAapaKTePpHbIM NapaMeTpOM NoBeleHH si eee | 

B KpHTHYecKkoH oOnacTH. Hcceqopanuve BOI Kak paOouero ee ee | 
MalIMH OJHOBPpeMeHHO BbISICHAeT H NOBEeHHE €€ B CECPXKPH Oe ag 

(1,2). AdamorMunbl pesybTaTbl ompefeeHHA Cp en eS p : & 

Visyyeuuio TensoemKocru C, ¢ OXBATOM KPHTHYECKOH OOMACTH NOCBAILL i 

HECKOJIbKO paOoT (°, °), IIpHTOM TOJIbKO [JIA BEWLECTB, oONaaouluxX HeBE 

dia COKHMH KpHTHYeCKUMH NapaMetpami 

BeweqcTBHe CIOXKHOCTH IKCHEPUMel 

Ta B KPpHTHYeCKOH OONAaCTH OCTaeTC 

0 JO CHX NOP HEBbISCHeHHbIM (7 1°) ps 

BOMPOCOB, K KOTOPbIM MOXKHO OTHECI 

Bpompoc 0 (bopMe NorpaHH4HOH Kpi 


XS 
x 


oe, 

$5 
aes 
tet 


1 BOH, CBASAHHOH C XApakTepOoM CkKa" 
y, Ka TeIJIOCEMKOCTH, Mmpolecc oOpaa 

BaHHA OHOasHOH CHCTeMbI TIpH 1 
2 pexojle yepe3 KpHTHYeCKy!IO OOsIaC! 


UT. Jl. OKCMEPHMeHTAaJIbHOMY BbIS: 

H€HHIO STHX BOMpOCOB NOcBAULAeT’ 

NW \ Sz HacTosmlad paoora, upvyem o67 

SS Se / CKT — 9THJIOBbIN CIHpT, JaHHbie 

Setirere se TeloemKoctTu C, KOTOpOroO u3BeCTH 

i : M3 JIMTepaTypbl MOceqHero BpeMeH 

ed_| 5 (7,4). Mccneqopanust BbIIOJIHEHBI 

CHe€UHaJIbHOM HOBOM BbICOKOTeMHepi 

Puc. 1. Bepruxanbuoe ceyene aquadatiue- TYPHOM ajMaOaTHOM KalOPHMCTES 

CKOrO WapoBoro KaTopHMeTpa MMCIOILCEM = CJICJLVICULCe = VCTPOHCTE 

(cm. puc. 1). JIBe crambHbix Ko} 

ICHTPHYeCKUX WaPOBbIX OG6OJOUK 

1u2c 3a30pom 3 B 4 MM cocraBunioT Kanopumerp. B 3a20P SaCbINaeTCH 3aKHC 

MeAH, HPpaiollad POJIb YYBCTBHTeMbHOPO NOMTYNPOBOAHMKOBOPO TepMOdJIeMel 

Ta, BHYTPH KoTOporo (B ccbepe /) NpousBo_ATcA TenMOBbIe H3MepeHUA. Ocobc 

BHHMaHne yeJIneTCA CHOCOOY YIOTHEHHS 3aKHCH Meu B 3a3ope. IIpu neyocre 

TOYHOH HM HEOAMHAKOBOH MJIOTHOCTH NOPOLKa 3aKHCH Mes BHYTpeHHee COmporul 

JCHHE CHCTeMBI JOCTHraeT OOMbIUMX 3HAYeHHM, H UYBCTBHTebHOCTh TepModiI 

MeHTa CHuKaeTCcH. JLOcTaTOUHaA MJOTHOCTh 3aCbINKH Jae BO3MOKHOCTH Jono, 

HMTCJIbHO YMCHBIUNTbh TOJIUMMHY KaJlOpuMeTpHyeckoro cocyja / 3a cuer Tor 

JTO IPOTHBOACHCTBHE BHYTPeCHHEMY JaBJIeHHIO OKa3bIBaeT He TOKO BHYTPel 

Hx OOOLOUKA, TEMJIOCEMKOCTh KOTOPOIi BXOAUT B BOAAHOLI SKBUBAJeHT, aH HapyA 
Haw, KOTOPaH He BJIHHeET Ha BEIHYHHY BONAHOTO SKBUBAJICHTA. 

Cocy / HanosHAeTcsH 2KUKOCTHIO IPH HOMOULH KanHJlJIApa Yepes cneunadl 
HO€ OTBEPCTHE C BeHTHIeM 7, OOeCNeYMBAIOIMM NOHYIO repMeTusalLUIO cocys 
yo 500 atm. 

OOpasioBbi MaHOoMeTp, pacnouloxKeHHbl HHKe KaJlOPHMeTpa, CooOnLaerc 
C BHYTpeHHeH OOONOUKOH Mp MOMOULH Hak JOHHOl! KanHJLIAPHOH TPYyOKH ¢ 
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KOe paCMONOKeHHE MAHOMeTPa YCTPaHAeT BOSMOKHOCTH BINAHHA Npolecca 
HeHCauHH B KanHWIApHOH TpyOke Ha H3MepHeMoe 3HAYeHHE KOJMUECTBA 
Mla, BbIJeAeMOro B KaslopHMeTpe. YBenyeHHe yleIbHOro OObeMa JocTH- 
eTCA BbINYCKAHHeEM OpeeseHHOH MOPWHH %WKHAKOCTH M3 KaJOpHMeTpa. 
Buytpu o6onouKku / B TpyOKe 4 TloMellaerca IIeEKTpHYeCKHH HarpeBarewib. 
TpyOxke 5 ToMellaloTrcs| Ha pasHbIX BbICOTAX TPH MeHO-KOHCTaHTaHOBble TEPMO- 
ppt. TepmMonappbi oOecneunBaloT KOHTPOJIb TeMMepaTYPHOrO PaBHOBeCUA CHCTe- 
I H OlpesesaioT cpequioio paBHOBecHy!oO TemMMepatypy. es 
Ha BuHeliHeH nopepxHocTH OOoO0UKH 2 B CNelMaJIbHbIX K@aHaBKaX TlOMe- 
4eTCH HAaPyXKHbIli Harpepatesb. I]pH nomMouyn sTOrO HarpeBaTesA PasHOCcTb 
MiepaTyp Mexyy oOonouKkamu / H 2 NosepxKuBaeTcA PaBHO! HyJO, TO 
eEcneunBaeT HajlexKHY!IO auaOaTHUHOCTb KaJlOpHMeTpa. 
Mej{Ho-3aKHCHbIli TEePMOSIEMEHT, COCTOAMIMH H3 HapyKHOH OOoN0UKH 2, 
KUCH Mew 3 HM BHYTPeHHeH OOOTOUKH /, IpHcoeAMHAeTCA HeMOCpeACTBEHHO 
K 3€PKaJIbHOMY TaJlbBaHOMeTpy, lalo- 


Ha 7° 
ER, 6 IleMy IIpH Temnepatype, OH3KOH K KpH- 
7 THYeCKOH, Ha JeseHue wikawbl | ,2-10°4°, 
: 4uTO OOecneyBaeT HaexKHYy!O aqnadaTnu- 
§ HOCTbh TIpH u3MepeHuax. TlorpemHoctb 
B W3MepeHHAX JocTHraeT 2%. 
4 2507 
¢ } 
SD a 
~ 
| 6 . 
2 g 200 


toy teeta ee Lee ee My 
1 Zi G 4 5 
220 230 240 250 260° i se 
Pue. 2 Pue. 3 


c. 2. SaBuCHMOCTb TelJIOeMKOCTH C. 96% asTHOBOrO CiupTa OT TeMMepaTypbl jax pagny- 
X YfeJIbHbIX OObEMOB B KPHTHYeCKOH OG6acrH. a — 2,181 cm3/r; 6 — 2,502 cm3/r; 
6 — 2,712 cm3/r; 2 — 3,150 cm3/r; @ — 3,804 cm3/r 


c. 3. Ilorpanuunasd kpuBad AI 96% sTHsJOBOrO cHupTa, NocTpoeHHas lo Xofly TermsloeM- 
KocTH C, MpH mepexojle CHCTeMbI oT rereporeHHOH (a3bl B roMorenHyto 


QOKCHEPUMEHTAIbHbIE Pe3yJbTATbI HO TelMOeMKOCTH 96% 9THJOBOrO cil upTa 

OXBATOM KPHTHYeCKOM OOaCTH NpHBOAATCA Ha puc. 2. C pocrom yResL Horo 
bEMA BOSPaCTaeT MAKCHMaJIbHOe 3HAYeHHe TEIJIOCEMKOCTH B TeTeporeHHON 
macTu (pyc. 2). 

Ha ocHopaHHu JavHbIx 10 TenoemKocTH C, B KOopyuHarax T/v nocrpoeHa 
TpahHuwHaa KpuBanv, pasfelatwollad rereporenHyio OOsacTb oT TOMOreHHOH 
f. puc. 3). [lorpanwunasd KpHBaxv NOy4aeTCH, CCM NPHHATb TeMMepaTy pb! Ha- 
la Ppe3KOrO H3MeHEHHA TeMJIOCMKOCTH HW e€PO KOHIa B KayecTBe TeMIepaTyPp, 
M KOTOPbIX CoBeptaeTca Tlepexoj{ OT rerepOrenHHOrO COCTOAHHA B TOMOreHHOe. 
1 pc. 3 BUAHO, YTO 9TH KpHBbIe, COBMAaaloulve BAA OT KPUTHYECKOFO COCTOA- 
A, OOpasyior HeKOTOpY!IO OOaCTb, OXBAYeHHYIO HavOOJbUIMM HHTepBaJIOM 
MepaTypbI O KpHTHYeCKOli TOUKH ~7° , B KOTOPOK MPOHCXOANT B3AHMHOE JUC- 
prupoBaHHe BeulecTBa. Jia sTHIOBOrO crMpTa 001 aCTb AucneprupoBanns 
MbIKaeTCH Mapadoolt, COnpHKacatomlehca C KPHTHYCCKOH H3OTEPMOH B KPHTH- 
‘KOH ToUKe 248°0. CaenqyeT OTMeTHTb YTO B AHTepaType AIA ZITHJOBOFO: 

6# oT) 


cuupta Berpeyaerca KpHTHuecKad Temmepatypa 246° (*) 4 249°("), Ho 
Hamm jannpim (pic. 2 u 3) KpuTuyecKkasn Temmepatypa Jia 96% cuMy 
papHa 248°. 

Ha puc. 4 noKa3aH XOj| H3MeHeHHA TeMOCMKOCTH TO KPHTHYeCKOH H BIL 
slexkatleii U30TepMaM B 3aBHCHMOCTH OT yjlesbHOrO OObema. KpuBple, m0J 
UCHHBIe B pe3y/JIbTaTe IKCMEPHMeHTA, HMeIOT CJleAyIOWMH XapakTep: MO Mé 
IIpHOJW2KeHUA 10 H3OTepMaM K KpUTHYeCKOMy OOBeMYy TeNIOeMKOCTE Cy, pacr 
JOCTHIAS KOHCUHBIX M@KCHMAaJIbHbIX 3HaveHHH. II[pu ampHeliiemM yBesuyeH 
VebHOro OG6beMa TeIIJIOCMKOCTh YMeHbIlaeTcs. 

TenaoemKoctbh Cy, Ha KaxkJloH H30TepMe JocTHraeT MaKCHMYMa IPH KPpH1 
yeckomM oObeme. Han6Oonbiinit 43 MakKCHMYMOB — 9TO MaKCHMYM Ha KpHTH" 


ALT =f 
20 Se. 246 
250° 
2 1S 
© | 
10 : sews Bat | 
20 25 30 3S 40 45 


oy —_— 


Pue. 4, SapucuMocrb TelmOeMKOcCTH ce oT yjlebHOrO 


odbema 0 Kpuruyeckonw (T = 248°) uv cBepxKputu- 
yecKOoH H380TepMaM 


cKkolH H3s0Tepme. IIpuH yBeimyeHHH TeMMepaTypbl BbILLe KPHTHYECKOH 3Hauell 
MAKCHMYMOB Ha COOTBETCTBYIOUIMX H30TepMaX YObIBaIOT. 

Ypapuenue BaH-jep Baambca He OMMCbIBaeT HH KOJIMYECTBEHHO HH Kaye 
BeHHO ykKa3aHHoe nmopeyenue C, 10 H30TepMaM BOJIM3H KPHTHYeCKOM TOU 
Tak Kak B 9TOM cyuae TOmyuaercH 


T. e. 3Hay¥enHe C, TO H30TePMaM He 3aBHCHT OT YJebHOrO OObeMA. | 

B pa6ore (8) nopeyenne C, 10 H30TepMaM OObACHAETCH HCKJIOUMTEbHO + 
pa30BaHHeM HOBDbIX CTeMeHeH CBOOOJIbI H ACCOMMALvel MOJeEKYJI 2KXUJKOCTH BOA 
3H KpHTHYeCKOH TOUKH. 


Tlarecrauckuii dusman. AH CCCP Hocrynnsio | 
r. MaxauKkaaa 16 XI 1955 | 


UWHMTHPOBAHHAA JIMTEPATYPA 
‘J, Havlitek, L. MiSkovsk y, Helv. Phys. Acta, 9, 161 (1936 2 

TLumpor, H.. B, Bapragruk,C, Jl Pusxuug, Mss. Pies sah Hae | 
4, { (1948), ° A. EB. Metunaun, C 1. Uren pep, Klos 140 (19 
: T. H. An Mp wanosBa, KT®, 23, 1108 (1953). 5 A. Michels, J. Stri jlai 
Physika, 18, 613 (1952). ® H. Tielsch, H. Tanneberger, Zs. f. Phys., 187 
(1954). 7 B. K. Cemen 4eu Ko, K®X, 21, 1461 (1947). § B.K. Ceme HueH 
KX, 26, 1337 (1952). 9° Y. P. Kpnyesnckuh, H. E. Xasanopa, KOM 
‘e 1087 (1955). 1° Tk. Matiep,M.Pennepr-Ma ite p, Cratucrnueckaan Mexani 
1952. ; M. O. Bryant,G. O. Jones, Proc Phys Saces 660 ot (19° 
2 A. 3. Ton Kn ap., Ykp. xum. xypH., 24, 480 (1955). | 
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Hoknagnoe AKkanemuun Hayr CCCP 
1956. Tom 110, Ni 4 


PH3HTECKAA XHMHU 
A..A. BABYLIKHH u A. B. YBAPOB 


HCCAENOBAHHE A/\COPBLILWH HW TOBEPXHOCTHbIX PEAKUMHM 
ITHJIOBOrO CHHPTA HA OKHCH AJIFOMHHHS METOJAMK 
HH®PAKPACHOM CNEKTPOCKONHH 


(IT pedemaeaexo axademuxom B. H. Kondpamvecoim 14 IV 1956) 


Meroq unppakpacuoli cieKTpOCKONMN CTaHOBUTCH OAHUM 3 adbeKTHBHDIX 
pecTB u3y4eHHA aqcopOunn HW KaTanu3a. Bnepppie Ha NepcheKTHBHOCTbh Tpu- 
@HEHHA CICKTPaJIbHbIX MeTOJOB HCCJIEOBAHUA K PeleHHIO STHX 3afay OpBIWIO 
kasano A. H. Tepennupim ('). [losquee ero corpyqHHKaMu Ha psaje IpuMepoB 
bla JOKa3aHa BbICOKaA MJIOAOTBOPHOCTh STHX cmOCcoboB uccmeqoBanua (2). 
) HACTOAMee BPeEMA Ha 9TY TEMY TOABHJICA pA paOoT NHOCTPaHHbIX aBTOpOB 
*) , OMHAKO B OOJIbUIMHCTBE CIYUACB TEXHHYECKOE BHITOHEHNE pellieHuA TOcTaB- 
CHHbIX 3alau He MOSBOJINJIO HM TOJYYNTh OJHO3HAUHbIC pesyJbTarbl. 

B HacTOAeM HCCIeAOBaHHH paspaOoTaH MeTOJ U3VYeHHA acopOluu W XHMU- 
€CKHX peaKUHH B ajCOpPOUMOHHOM CJ1l0e NIPAKTHYeCKH BaKHbIX acop6enTow 10 
aOOfeHHio UHPpakpacCHbIX CHEKTPOB TOTOULEHHA, NOSBOMAIONMH CeUTb 
€a M3MCHeEHHeEM Ppa3JIMUHbIX BaJICHTHbIX CBA3eH ajCOPOHPOBaHHBIX MOJeKY J. 

Ajcop6exT, noqmekallui ucceqOBaHHIO, NOJPOTOBMAICA B BHAe TOHKOrO 
OA MOpouika BecoM 3—4 mr/cM? ITyTeM CeAHMeHTALLHH B KUAKOH Cpese Ha Mla- 
ruHHky u3 NaCl. Jina o6pa30panna con aycopOeHTa oTOupanacb dbpakuuA C 
ayMyCOM ¥acTHL, He MpeBbliuaromuM 0,0. Ilocae ocaxjenna YacTul, OOpasell 
BICVIUHBaJICA H MepeHOCHJICA B peaKUMOHHbIM COCYA, KOTOPbIM CJyKU Tak*Ke 
KIOBETOH JIA 3anucu CeKTpOB UHpakpacuoro norsomenua. CocyyA npeycras- 
an COOoH KBaplleBy!O UMJIMHApHueckylo TpyOKy Cc NpHnavAvyHbIMM pv MOMOLIL 
MIleHHa OKOIKaMH H3 xJOpucToro Kalua. TpyOKa pacnoslaralacb BEpTHK aJlb- 
0, HeMOcpeACTBeHHO Tlepeyl WebIo cneKTpoMetpa. OOpasel, aycopOenTa Mor 
epeMelllaTbCA BAOb TPYOKH IPH NOMOMLM WIA, BbINOJIHAIOULEPO POJb BOPOTA. 
cpeqHel uacTH TpyOKH UMedacb Tey, NOSBOMAIOWLAA MPOBOJUTb HarpeB OOpas- 
a mo 400°. Kropera-Tpy6ka Obiia coeqHHeHa C BaKYYMHOH ycTaHOBKOH. 
epey| mpopeyeHueM ajcopOuun oOpasell NOBeprasica Npokas Ke pu TeMlepatType 
)0° B reyenne 17 uac. Ipu HelpepbIBHOH OTKAYKe JO BbICOKOPO BaKYYMa H BbIMO- 
KUBaHHW X%KUKHM a30TOM. KouTpoub 3a OOe3BOxKUBAHHeEM OOPa3sila NPOH3BO- 
ANCA CIEKTPasIbHO TO HaGsOJeHHIO 3a NMOTOWeHHeM M3JIyYeHHA B OONACTH 
550—3000 cm +. B kauectse acopOeHTa HCHOJb30BaJINCb OKMCb aJIIOMHHUA Map- 
a A-2. 3anucb cneKTpa MpoMsBosuach CTaHapTHbiIM cuektpometpom MKC-1 
mpHsmamu w3 LiF wu NaCl. Ha puc. 1—4 npupeyenbl cnekTpaububle KpUBBIe, 
IYYeHHbIe B pe3ybTaTe YCpeAHeCHUA TPeX OTJeMbHbIX PerHCTpaluu cnekTpa, 
IMOJHEHHBIX IPH OOM H TOM xKe perkuMe padornl cnekTpomertpa. KpuBple mpeyt- 
‘ABAAIOT COOOM CneKTpasbHoe MponycKanHne acopOupoBanHblx mMosekyJ 1/1, 
je /, — CBeTOBOH MOTOK, BbIXOJAWIMH H3 KIOBeTbI NOcIe MpOXowKeHHA Yepe3 
}CHHPOBAHHbI OOpaseu, / — cBeTOBOH MOTOK, BbIXOAMIMLMN M3 TOM Ke CHCTEMbI 
yee TIpoBeseHuA aycopO6uuu. Takoe mpescTaBseHHe pe3yJIbTAaTOB ABJIACTCH 
Tee HarJIA{HbIM. 

VccneqopaHue B3avMOJeHCTBUA ITHJIOBOTO CHUPTa C OKHCbIO aJIIOMHHHA BbI- 
WIHAOCb TPH cleyroulnx ycuoBusx. AQcopOuMA NpOH3BOAMMAaCcb pH TeMMe- 
aTrypax 20; 50; 150 u 250°. pu 20° agcop6una usyyanach Ip aBJeHHAX 
001 u 0,5 Mm pr. ct. IIpHtTpex Apyrux 3HaveHHuAX TeMMepaTypbI ajlcopouHnsn 
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HpoHsBOAMMaCch pH AaBseHnu 40 MM pT. CT. O6pa3bl BbIepAUBaIHCb B | 
HbIX YCJIOBHAX TeMMepaTypbl H aBeHHA B TeYeHHe 2 yac. SaTeM ocTaTouH} 
apbl yasHIMCb OTKAYKOM M BbIMOpaxKHBAHHEM 2KUKUM A3OTOM., Tlocae STO 
MpOHSBOMIaCb 3allMCb CeKTpa HHpakpacHoro MorsoulenHA UP TeMMcpaTy) 
20°. Viceeqopanue saBepilaslocb craved CTYMeHYaTOu JleCcOpOuHH TIpu Bai 
typax 100, 200 u 300° (nyTeM WIHTebHOM OTKAUKH M BbIMOPaKUBaHHA KHAKI 
a30TOM). | 

B oOslacrH HOM0C MOPWOUeHUA, OOYCNOBJIEHHBIX BaJIeHTHbIMH KOsleOaHH AN 
CH, uuTepmperalvio 9KCHepHMeHTAaJbHbIX PESYJbTATOB CueyeT BCCTH MPH yqe 
ceqyiomux aHHbix. MorwkHo yTBepxKaTb Ha OCHOBAHHH padotb! [losedcKo. 
u Korremouuia (4), UO JI METHJICHHbIX H MeTHJIbHbIX Tpynn B HHpakpacH¢ 
cieKTpe XapakTepHb! [IBA PaSAMUHbIX KOHTYpa MOMOC MOPMOMeHHA. [pynn: 
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Puc. 1. Cnexrppt Hupakpacuoro Norsouenus BeulecTBa, CBASaHHOrO C alcop6enTom. 1 — : 
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cae atcop6unn mpu l0-? mm pr. cr. nH 20°; 2—noce aycop6unh npn 0,5 MMpr. cr. HS 
3 —locule Recop6unH upH 20° 
Puc. 2. Cnexrpbl HHpakpacHoro MOTJIOWLeHHA BeUleCTBa, CBSA3AHHOFO C aycopOeHTOM. | 
mocle acop6unH mpu 40 mM pr. cr. u 50°; 2 — noce fecop6unH mpH 20°; 3 — nocne ex 
cop6unn mpH 100°; 4— mocne gecop6unu npn 200°; 5 — nocwe ecop6unn npx 3004 


CHe cooTBercTByeT KOHTYP C JBYMA NOsIOCaMH NOTJIOMULEHH A, MAKCHMYMbI KOTOPb 
HMeIOT YacToTH! 2926 u 2850-+-10 cm 1, arpynnam CHs oTBeuaer KOHTYp, Makc! 
MYMbI NOJIOC MOTIOWNIeEHHA KOTOPOrO uMeloT YacTorbl 2962 wu 2872+-10 cm !. > 
XapaKTePHCTHKH CipaBeVIMBbI JWI Pa3SJIMYHbIX KaCCOB OPraHHYeCKHX HU Ii 
MCHTOOPpraHHyeCKHX COeAMHEHHH: AIH MapaPHHOBbIX YIJIeBOLOPONOB, CIUpTO 
MepKallTaHoB H Jip. 

1. CocrosHue MOvIeKYJI STHOBOTO CHMpTa Nocse acopOunH pH WaBsieny 
10°3 mM pt. cT. u Temmepatype 20° xapakTepu3yeTcA NOPMOULEHHeM TOJIbKO B O 
JacTH 3600—2800 cm (puc. 1), rye NpOABJAIOTCA TPH MaKCHMyMa MOrJioleHt 
c uacroramu 3484, 2922 vu 2853 cm 1; HaMedaeTCa Tak2xKe YeTBEPTHI MAKCHMY 
HeOOJbIUOH HHTeHCHBHOCTH Cc YacToToH 2974 cm '. Tlormomenna, xapakTepHo! 
Wit cBsaseH C—O wC—C, B 9THX ycOBHAX HaMH He OOHapyKeHo, XOTHA HHT 
CHBHOCTb MOJOCbI NOroMeHHA C—O cBo6o,HOH MOJeKYJIbI CUMpTa MOUTH OF 
HaKOBAa C HHTCHCHBHOCTbIO MOJIOC NOromuleHuA cBA3eH CH. Habsmtoyaeman nono 
NOMIoukeHuA ¢C YacToToh 3484 cm”! XapakTepHa JIA KOMeOaHHH THAPOKCHMbHC 
rpymnbl, a yacTorbl 2922—2853 cm }— fia MeTuieHHbIX rpynm. Takum o6p 
30M, TIOJIYYCHHBIe CIEKTPaJIbHble XAPaKTePUCTHKH (OTCYTCTBHE MOJOCHI NOTION 
HUA CO) MO*KHO pacCMaTPHBATb KaK Pe3YJbTAT PaspbIBa MOJIEKYJIbI Ha OTIeI 
Hbl€e (PYHKUMOHAbHbIe rpymmbl: —OH, —CH2—CHe— nu o6pasonanns cB 
3H Me@K]y MOBepXHOCcTbIO WH 3STHMH TrpyunaMu. 

2. C YBeJIMYeHHEM 3anOJIHeHHA MOBepXHOCTH aCOpONpoOBaHHbIM BeULecTBE 
CHeKTpaibHad KapTHHa CHJIbHO U3MeusHeTca. AycopOunn CeH,—OH my 
Q,OMM pT. CT. BbISbIBAeT OrsomleHve B O6sactn 1500—950 cm!, a o6mee nora 
mleH He B O6acTH 3600—2800 cm ! yBemMuMBaeTCS! MOUTH BIBOe (puc. 1,2). Tocne 
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Hee CBUJETeEIbCTBYeT 00 YBEJIHYEHHH KOMMYeCTBA BeleCTBa, alcCopO“poBaHHoro 
ToBepxHocTbio. B o6nacTH BaseHTHbIX KoOeOaHHii CH usmMenserca Kak momoxKe- 
due, TaK HW OTHOCHTeJIbHad MHTCHCMBHOCTD OTJeJIbHbIX Tooc. Mx makcuMyMbl 
SOOTBETCTBYIOT YACTOTAM (B TOPAKe YMeHbIeHHA HHTeEHCHBHOCTH): 29752922, 
4 2878 cm |. Orv YacToTb! OYeHb OIM3KH K 3HaveHHIO Yactor CH cnupra B uHepT- 
HbIX PaACTBOPUTeIAX. ITO NO3BOIIA- 
eT cCelaTb 3akuO4ueHHe, YTO y 
aCOpOUpOBaHHbIX MOJIeKyJI Ppyn- 
abt CoH; Bo3MylleHbl moBepx- 
ec tto KaTaJIH3aTopa He OOuIbILIe, 
qeM y MoslekyJI cuupTa B MHepT- 
HOM pacTBopHTese. OHakO y4acTb 
MOJI€KYJI CIMPTa MOxeT ObITb uC- 
COIMHMpOBaHa, H MeTHJIbHbIe Ht Me- 
THJIeHHbIe FTpynnbl MoryT ObITb 
CBA3aHbI HeMOCpeACTBeEHHO C aTO- 
mamu Al tpBepyoro tena. Huxe 
Oyler ykKa3aH (tbakT, NOATBep*K)a- 
TOWMMH 9TO peAnoo*KeHne. 
 B o6Onactu cnextpa 1500—950 
CM | TOABJIAIOTCA MOJIOCbI MOTJIOWLe- 
ae Ore 1047, 1069, 1116, Puc. 3. Cnekrpbt HHdpakpacnoro mMorJonujenus Be- 
1162, 1250, 1396 uw 1458 cm"?. Ilep- UleCTBa, CBA3AHHOTO C ajlcopOeHTom: J — mocue 
BytoO IOJIOCY NOTIOWeHHA MbIMPH- ancop6unuu mpu 40 mM pr. cr. u 150°; 2 — nocane 
NUCbIBAeM BaJICHTHbIM KONeOaHHAM AecopOunn mpx 100°; 3 — nocne Recop6unu mpu 
epa3u C—O monexya cnupta,cma- 200°; 4 — moce aecopOunu mpu 300°; 5 —cneKrp 
60 CBASAHHBIM C MOBepXHOCTbIO Roi omea te OCs) s 
aycopOeuta. Uactb Apyrux mooc 
Mbl OTHOCHM K TIOBEpXHOCTHOMY CO€AHHEHHIO THA > Al —O — GH;. O6ocuo- 
BaHHe 9TOI HHTepiperallun yOOHEe MPOBeCTH IO CleKTporpamMMaM jlecopOunu 
culeqyroulero onbita. IIpH remnepatype 
20° uncao ecopOupyromuxca MomeKkys 
Mano (puc. 1, 3). 
Vp 3. Ha puc. 2 kpusple / npesycraBsa- 
iT IOT CUEKTP MOPIOWeHHA ajiCcopOHpoBaH- 
HOrO BelllecTBa B cJIyYae ajicopounH 
C,H,—OH ua AleO; npu 50°. Uncso Mo- 
JI@KYJI, CBA3AHHBIX C TNOBepXHOCTBIO, 
3HAYHTeJIbHO YVBEIHUMJIOCh TO CpaBHe- 
HHIO C TIpeJibILYULHM ONbITOM. SHayeHuA 
yacTOT MAKCHMYMOB TIOJIOC MOrOULHHA 
He H3MeHHIHCb. Heckoubko yBeMuH- 
ON | Wacb IWHpHHa MOMOCbI NOTOWeHHA C 
2500 3200 3000 2800 1500 1900 180 IT acnoroit 1116 cmt. Cramo ABHO BbIpa- 
p > >KeHHBIM TOPJOuleHHe B OOMacTH 38600— 
uc. 4. Cnekrpbl uacppakpacunoro morsouye- oe ; 
WHA BellecTBa, cBAgaHHOrO c alcop6extom: 3000 cM *, KoTOpoe cieqyer CUNTATb 
I — nocae alcopOunu mpuH 40 MM pr. cr. H OO yYCJIOBJICHHbIM HaJIM4HeM KallWJJIAp- 
250°; 2 — nocule ecop6uun mp 300° HO-KOHJ[CHCHPpOBaHHOH BOJIbI, TOBHJH- 
MOMY, OOpa30BaHHOH Tipu jleruypara- 
uuu cuupta. UacTb MouekyJI CUMpTa CBA3aHa C THOBePXHOCTbIO OTHOCHTEJIb- 
HO CaObIMH CHIaMH. OnbiTbl NO JecopOUHH NOATBepxaloT ITO TOJO*KeHHe. 
Tlecop6uua mpu 100° Bpi3spipaeT pe3KOe YMeHbINeHHe HHTCHCHBHOCTH TOJIOCBI 
norsouenua c yacroroH 1047 cm !. Bmecte c 3THM YMeHbINaeTCH IMOTJIOULeHHe 
B T1OOCaX, OOYCOBJICHHbIX BaJIeHTHBIMH KOeOanHaMH rpynn OH, CH u CHs 
HB Mosoce 3600—3000 cm! (ocraerca TOMbKO 46% MO OTHOMMCHHIO K HavaJIbHOMY 
KOMHUCCTBY STHX TPM, CBASAHHbIX C MOBEPXHOCTbIO). ITOT MpoWecc MOXHO 
[paKTOBaTb KaK OOYCJOBJCHHbIM ecopOmnel, MOBHAMMOMY, TlaBHbIM o6pa30M 
HEH3MCHEHHBIX MOJICKVJI CIMpTa. 
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Jlia oToxKectBeHuA YacToT Mosoc Mormomenua B 1069, 1116, 1162 cm” 
Mbl CHHT@SHPOBaJIM HM 3alHcaJIH CHeKTP HHPpakpacHoro MNOPIOMEHAA a KOPOILAT 
aJOMHHHA, MOCKOIbKyY B JMTepatype (5) uMeloTcs yKasaHua 06 oOpas0BaHHl 
HOBEPXHOCTHOFO aKOPOMATA aJOMHHMs pH eruApaTauun STHOBOPO ClupTa Hé 
OKHCH asioMunua. Uncrelii mpenapat wauBuyanbHoro coequnenus Al(OC2H;); 
uMeer B 9TOL OOsacTH cneKTpa yacrorpt 1055, 1066, 1107, 1165 wu 1183 cw }} 
To anaorun ¢ ankokcncwiaHamu Tuma SiMe,(OEt)., SiMe(OEt);, SiEt(OEt)s (8 
yacrotst Al(OC2H;)3 B o6nactu 1050—1180 ornocatca K caa3sH Al—O—C—C; 

ConocraBienue 3Toro ysacrKka Al(OC,H;)3 co ciekrpamu aycopOupoBau- 
HbIX MOJIEKYJI TIpoHsBeyqeHo Ha puc. 3, 5. Ban3sKoe CXOCTBO 9THX CIeKTPO 
MO3BOAeT HaM CileaTb yTBepxKeHHe, TO pH aCcopOmHH ZSTHMOBOrO CHMPT 
Ha OKHCH aJIOMMHHA J[eHCTBHTeIbHO OOpasyercH MOBeEPXHOCTHOE Coe MHeHH 
tuna > Al — OC3H;. 

4. Bo Bcex KpeMHHMOpraHHyecKHX COeAHHEHHAX, B KOTOPbIX HMeeTCH CBASE 
Si—C, nposBssetca momoca normomenua B OOnacTH 1250 cmt. Ilo ananornu G 
9THM HaOmo0aeMy!oO HaMH B CHeKTpe MOPIOWeHHA alcCOpOMpOBaHHOrO BelllecTBa 
nojocy morsouenua 1250 cm, noBHAMMOMY, MOXxHO NpHnucatTb cBasu Al—C. 
STO MOATBepxaeTcaA YBeIHYeHHeM Ce OTHOCHTeJIbHOH HHTCHCHBHOCTH NIpH 110+ 
BbILICHHH TeMMepaTypbl agcopOunH u jecopdauun. Ilocnequui mpouecc uje 
apaJJIeIbHO CO CMeILeHHeEM MOJOCbI NoroMeHHA 2878 cm + Yo 2853 cmt (puc. 
2, 5), 4YTO CBHJeTeIbCTByeT OO YBeIHYCHHH UHCJIa MeTHJICEHHbIX Tpynn, CBA+ 
3aHHbIX C MOBepXHocTbio. YMeHbINeHHe HHTCHCHBHOCTH Tosocbl 1250 cm? B 
clyuae JecopOunH up Temiepatype 100° npoHcxoUuT Ha MeHbIUY!0 BeEJIMUMHY TIC 
CpaBHEHHWo C JIPyrHMH MOMOCAMH. ITO CBUAeTeJIbCTBYeT O TOM, UTO CBA3b Al —q 
mpouHee caa3u Al — O. 

Heo6xouMO OTMeTHTb, ITO aBaeMad HAMM UUTepliperalua He CBOOOAHA OF 
OWIHOOK M HOCHT MpeqBapuTembubIi XapaKkrep. Jlanbuelimiee ucceqoBanne aj} 
COpOMHH eHTePHPOBaHHbIX CNHPTOB NO3BOIMT B 38HavHTeIbHOH cTeneHH yrom 
HUTb TIOJYUCHHbIE pesyJIbTAaTsl. 


Vucrutyt dusnyecko XHMHH Tocrynusio 
Akaylemun nayK CCCP 16 11) 1956 
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Aoxaaye Akayemuu nayr CCCP 
1950. Tom 110, Ne 4 


PHSHTECKAAH XHMH SI 
A. A. BEPJIMH u E. A. MEHCKAS 


OB OBPASOBAHHK AKTHBHbIX MOJIEKYJI NPH KPHOJIN3E 
BOJHbIX PACTBOPOB KPAXMAJIA 


([Tpedcmaeaeno axademuxom A. B. Tonuueseim 7 IV 1956) 


IIpu samopaxkusannu (KpvoHse) BbICOKOMOMHMepOB B BOAHOH Cpee yMeub- 
MlaeTCH MOABHXKHOCTh 3BCHbEB MH MAKPOMOVJIeKyJI, CHH2KaeTCA CTeMeHb PHApara- 
UHH HW YCHJIMBaeTCH MeKMOJICKYJAPHOe B3aHMOelCTBHe MOMMMepHbIX [enelt. 
Hapayy c 9THuM rpesppalenHe BObI B Jel CBA3aHO C yBeMYeHHeM yJeubHOrO 
oObeMa HM PaSBHTHCM MCXaHHYeCCKHX HalpA*KeHH, MPeBbIMAIOMMX MpOUHOCTH 
KOBaJICHTHOH CBA3H. YUHTbIBAA, UTO 3TH HAalpAKeHAA MepesaroTca MOMMMepy 
pacTYIWMMH KPHCTaMaMH JIbja MW OKaJIM3YIOTCA Ha CPaBHHTeJIbHO MaJIbIX yuacT- 
KaX MOJIMMepHbIX elle, MOXKHO YTBepKaTb, UTO B YCJOBHAX KPHOMU3a BO3MOXK- 
a Sena BaJICHTHBIX YIJIOB MH MexanHuecKHii KpeKHHI MakpoMosleKyJl 
2 

Ee). 

B mpoliecce orTaHBaHuA BOJa B MepBYy!lO OYepeb MpOHHKaerT B MecTa Goulee 
PpbIXJOH yUakOBKH MONMMepHbIxX WeneH, YTO TakxKe CO3aeT BHYTPeHHHe HalipsA- 
2KCHHA, B TOM HJIM HHO CTeMeHH OOYCJIOBIHBAIOLWINe YBeHYeHHe peakIMOHHO! 
CnocoOHOCTH HU JeCTPYKUHIO BbICOKOMOMHMepa. 

IIpuBeyeHHble paHee TeopeTuyecKHe NoomeHHA (1,2) JaloT OCHOBAHHA JVs 
3aKJIIOUCHHA O TOM, 4YTO B Mpolecce KpHousa UM Je*pocTrauHH TerepolenHbix 
NOJIMMEpOB BO3MOXKAHbI [Ba OCHOBHBIX HallpaBJIeCHH MeXaHO-XHMHMYeCKHX Tpe- 
BpauleHHi: 

a) pacnpxAMJIeHHe H.MeXaHH¥eCKMH KPeKHHTY TOJIMMepHbIXx Weel 10 HaHOouee 
claObIM KOBaJICHTHBIM HJIH HOHHBIM CBA3AM C OOpasoBaHHeM NOJIMMepHbIX payu- 
KaJIOB, HOHOB HIM pajlHKaJl-MOHOB; 

6) MexaHHUeCKH AKTHBUPOBaHHbI TUApoOMHs, NpoTeKatomAh pu Aepocra- 
(WH HW MocseywouleM HarpeBaHHH IIpOAyKTOB KpHOJH3a. 

B3avMOcBA3b MeXaHW¥eCKHX H XMMHYECKHX MPOWeccoB Ip KpHOIH3e MOMH- 
MePpOB TO03BOJIH€ET PaCCMaTPHBaTb KPHOJIH3aTbI Kak [MPOMyKTbI, COeprxKale 
AKTHBHbIe MOJI€KYJIbI, CHOCOOHbI€ K jlaJIbHeMIUMM XHMHUCCKHM peaKkILHAaM. 
Hue MpHBOJATCA SKCIePHMeHTaJIbHbIe JaHHbIe TO UCCeAOBaHHIO KPHOMH3A 
pacTBOpHMOrO KpaxMawla, NOATBEp*AKalOllHe MPaBUJIbHOCTb TAKOPO 3aKJIOYCHH A. 

IIpu 3amopaxkuBanun u ecbpocraunn 2—5% pacTBOpoB KapTopesbHOrO Kpax- 
Mala B HHTepBasle Temllepatyp oT —70 0 —20° komnuecTBO PpakiMi, NepexoysA- 
IX B pacTBOp, MOBbIWaeTca Oouee Yem B 10 pas 110 CpaBHeHHI0 C COOTBETCTBYIO- 
IMM KOJIM¥eCTBOM pH Temmepatype 20°. Hapsyy c sTHM UpH Jec:poctaluH jo 
92—95% KpaxMaJla OTCaHBaeTCH B BHJe BOJIOKHHCTOrO OCaKa, He PaCcTBO- 
PHMOTO IIpH KOMHATHOM TemlepaType. ITOT MpOAyKT HE MOJHOCTbIO pacTBOPHM 
B Boje axke IPH KMNAUeHHH. 

PactBopuMas YacTb KpHouusata (4—8% oT BecCa KpaxMasla) OTIMYAeTCH OT 
(bpakUHH KOHTpombHOTO KpaxMasia: a) B 5—I10 pas Oouee BbICOKHM 3HayeHHeM 
Me]IHBIX H HOJHbIX UNCe; 6) MambIM 3HauveHHeM ‘“y/c 0,1—0,2% pacrBopos; 
B) TlepexoJOM OKpacKH C pacTBopoM Jz oT cuHeli K (pHoseTOBOM uM KpacHo-Gypol. 

OTMbITHIM OT pacCTBOpUMON (pakUHH BOJIOKHHCTHIM OCANOK XapakTePH3yeTCs 
lO CpaBHeHHIO C HCXOJHBIM KpaxMasioM B 2—2,5 pasa Oosee BbICOKHMH Me/\HbIMU 
YHCHaMH, OOJbIIMM 3HAaveHHeM ‘Hy/C HM OobIMeH CTeMeHbIO ACHMMeTPHH (b/a). 
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O6pa30BaHHe IIpH KPHOJIH3e KpaXMaJla JIEFKO PaCTBOPHMbIX TpPOAYKTOB 
XapaKTepH3YIOUMXCA HH3KHM 3HayeHHeM %,/C, BeCbMa BbICOKHM HOJ\HbIM H MC 
HbIMH UHCaMH HW CBOHCTBCHHOM JeKCTPHHaM UBeTHOH peakuvelt c Jz, MPHBOAH 
K BbIBOAY, UTO B IPHHATHIX YCJIOBHAX 3aMOPaxKUBaHHsA (ROSMOMKHO, TAKKE H O 

TaHBaHHA) poTeKaeT JleCTPYKUMA MaKPOMOI 
», KY MouMcaxapyya. 
ae Tlepexoq 3HayHTeJIbHOH YacTH KpaXMaJla 1 
| BOJIOKHHCTbIN, HE TOJIHOCTbIO paCTBOPHMBIH 1 
ropasyelt Bose MpOAyKT, OCONaaiouwH sHaydHi 
TCJIbHO OOJIbLIMM Me]HbIM UHCJIOM HU OOJIbIUeE 
| ACMMMeTpHeH WaCTHIL, YEM MCXOJHbINM KpaXxMalll 
Fe yKa3blBaeT Ha TO, UTO IPH 3aMopaxKHBaHHH I1po 
J 


Mednoe wcno 


HCXOJUT pacipxAMJIeHHe CUMpaJIeBUHbIX MaKpO 

4 MONeEKYJI C MocueqyrouleHh UX MecTpykuHeH. 
; BpijepxxuBanue 0,15 —0,2% BojHoro pac: 
Vesa so 7 6 9 ms TROPA KPHOMM3aTa KpaxXMaJla IPH KOMHATHOE 
loadonmcumensnocins apozpeba o | 
UJIH MOBbILICHHOH TemMlepaType BHaYaJe TIpHBO) 
Pic. |. W3menenue MeuHoro 4HCc- ¥ | 
na M nipnperennoii BasKocra pac- AMT K YMeCHBINeHHIO MeQHOrO YnCa, NOBbILUe) 
TBOPHMOH YacTH KpHomHNs3ara Kpax- HHFO Ny/C M OOpaTHOMy Tlepexofly OKpacku 
Maia mIpH Harpepanuu (f= 75°) J2 or KpacHo-OypoH kK qduoueToBOH uu cHHell 
M10 CpaBHeHHIO C @pakuweH Kpax- (nyc. 1). TIpu ambuelimiem mporpepe BHOBH 


Mala, He MOfBeprHyToro KpHoH- 6 . 
3y; 1 — Meguoe uncn0 Kpnomnsa- HaOJOMaeTCH MOBbIMIEHHWe MeJIHbIX YOHCEe 


Ta, 2 — ny/e KpHouusata, 3 —  YMCHbINeCHHe BASKOCTH. | 
ny /c pacrBopumon pH 20° dpax- XapakTepHo, 4TO IIpH PpaBHbIX KOHILCHTPa} 
LH KpaxMavla, He NOj{BeprHyToro WHAX PaCTBOPOB (0, 15 Q, 2% ) at oem 

KPHOJIM3Y pH (8,8) rugpoans qedppocrupoBpannoro Kpaxma i 


Jia IIpOTeKaeT 3HAYHTeJIbHO ObicTpee, YeM Kpa? 
Malla, He HOBeprapllerocs 2aMopaxkuBannto. Ha6smtoqapuinecsd ABJIeCHHA Ha 
XOJHT OObACHeHHE C TOUKH SPeCHHA U3JIO%KeHHbIX TpescTraBlenHi oO payV 
KaJIbHOM MeXaHH3Me JleCTpyKUMH MakpOMosekysI TIpH 3amopaxkuBannn. [prs 
MeHHTeIbHO K KpaXMaJly MOXKHO Mpelonarath, uTo Mex aHHueckHil Kpe4 
KMH? TOJIMMepHbIX Ween MpoTekaerT 
110 PIKOKO3H{HbIM CBA3AM, C OOpasoBa- 
HHeM TOJIMMepHbIX MOHO- H Oupaju- 
KaJIOB. 

IIpu BbiepxKuBaHHH pacTBOpoB 
KPpHOJH3aTa TIpH KOMHATHOH WI 
HOBbIWIeGHHOH TemMmepaType, MOBH]H- 
MOMY, TIpoTeKaloT peaKIHH MOuMpe- 
KOMOHHaUMH HW MeXaHH¥ecKH akTH- 
BHpOBaHHOorO rupomusa. IlepBerk us 


Mednoe yuctno 


or 


a 
3THX IPOWeCCOB 3aBHCHT OT KOHILCH- BORE IAM TNE NT gO AG i 


Tpaluun U AKTHBHOCTH Makpopauka- Mpotonwcumensnocms n70epeba 


NOB, MOUTH He TpeOyer SHeprHu Puc. 2. 3mMenenne Mesuoro Suc.ia BOMOKHUCTOrO 
aKTHBAalMM WM MOSTOMY, NPOTeKaeT — ocanka kpuomusgata no cpaBHeHuto c KpaxMasoM, 
HanvOoulee UHTCHCHBHO B Hadaie ne MOABEPrHYTbIM KPHOJIM3Y, TIpH HarpeBaHHH 
ombita, TO H @ukcupyerca usMene- (f= 75°). J — AA BoMOKHUCTOrO OCaKa KPHO- 
HHeM KaueCTBeCHHOLM peakuHn c Jey. JIH3aTa, 2 — AVIS PaCTBOPHMOTO KpaXMavJla, He 
MOBbILUeHHeM nylc u YMeHbIIeHHeM NOABeprHyTOrO KPHOJIN3Y 

MeJ(HBIX HCE. 

BoccraHopsienie peakTuBpa DewHHra B HalIMX ONbITaX OOYCJIOBJIMBaeTCA He 
TOJIbKO KOHUCBbIMH aJIbJeTHAHbIMM PpylMaMH, HO TakKe MH CBOOOJHbIMH payKa- 
JIaMU, TaK KaK H3BeCTHO, UTO pasUKaJIbI C OOMbDIMON NPOOJKUTEIbHOCTHIO KH3HU 
CNOCOOHbI BOCCTAHaBJIMBaTb COJIM TAXKeJIbIX MeTAaJOB (*). 

Ilo Mepe ucuepnbiBaHHA CBOOOAHBIX MakpOpajMKaJIOB BCJeCTBHE MOJIMpe- 
KOMOHHALLMM, AHCNPONOPpUMOHHpOBaHHN VW APYPHX peakiHl Bce B OOVIbUIeH CTe- 
Ne€HH BbIABIIACTCH POJIb MEXAHHYeCKH AKTHBUPOBAHHOLO PHpolusa, PuKcupye- 
MOFO POCTOM Me/[HbIX UHCeI H YMeHbIUeHHeEM Yy/C (puc. 1). 
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Kak BHAHO U3 pxc. 2, XapakTep KPHBOIi H3MeHEHHS| BOCCTAHOBHTEJIbHbIX CBOIi- 
CTB pH MpOrpeBe BOOKHUCTOFO OcasKa KpHoMM3aTa OTMMUAeTCA OT xapaktepa 
BbILe PaCCMOTPCHHOM KpHBO BOSpaCTaHHeM MeHbIX UNCe B Hadasie TeNMOBOLi 
oOpaGorku. Takad Kaxkymlaica AaHOMaJIHA HaBOHT Ha MbIC/Ib O TOM, YTO yepxKH- 
BaeMble OCa\KOM MakpoOpajuKaJIbI cno- ; 


COOHbI BbISbIBATh KPCKHHY MOJIMMepHbIX "Ye 

ueneli Mauio A€CTPYKTHpopaHHoll vacrn 180 

Kpuovusata. yy 
B WeIaX BbIACHeEHHA IpaBHJIbHOCTH 

TaKOrO NpeANOMORKeHHA HAMM H3yUasOCb 140 


H3MCHEHHE BOCCTAHOBHTEJIBHbIX CBOHCTB 


HM MIPHBeeHHOH BASKOCTH He NOfBepr- = 20 

HYTOrO 3aMOpaxKuBaHHlO pacTBOpHMOrO S 

KpaxMaJla IIpH AOOapKe K HeMy pa3vIH4- ge 10 ? 
HbIX KOJIMYecTB 0,15% pacTBopa KpHo- 8 

smm3aTa. Kpuppie prc. 3 noKaspiBator, ied 

YTO TaKaxd OOaBKa BHAavae HHWILMUpY- 60 

eT JECTPYKTHBHbIN Tpouecc. IIpu Oosmee 

JJIMTEJIbHOM BbIJepXKHBAHHH CMeCH IIpH 40 

KOMHAaTHOH WJIM MOBbILUeHHOM (37—50°) , 
Temllepatypax HaOsojlaeTcs OHM 2KeHHe di Sens 
MeMHBIX YHCe HM poct yy/C, YTO yKa3bl- 20 40 60 80 «00 “120 mun 
BaeT Ha YKPYINHeHHe MOJIeKYJI. Npodunwcumensnocms npoepeba 


IIpeqpaputembubili = mATHMMHYyTHbIIi 4 
mporpes (t= 100°) u qoOaBKa K Kpno- Puc. 3. V3menenve Mexnoro Yucaa pacrBo- 
aHDaTY HEKOTOPHIX akiLenTOpOB CpOGos-  PINOYO Hpaxwaa npy,AoGeave, panne 0) 
HbIX PaguKaJOB (HOA, HOMYKCYCHaA KHC- ee erent Kpaxmayia, 2 — Jus 
JOTa, THAPOXHHOH) MPHBOAAT K ero cmecu pacrBopHMoi YacTH KpHosmH3aTa 1 
HHAKTHBaALHH. He KPHOJIN3OBaHHOrO KpaxMaJia 

Ha6Omofqapueech HaMH jlecrpyxKTu- 
pyroulee JeHCTBHeE TIpOMYKTOB KpHOH3a MAKPOMOJICKYJI KpaXMaJla HaBOMUT 
Ha MBICJIb OO aHaJOrHH jleliCTBHA “MakpopayHKasIOB WM THApO.MTHYeCKUX 
cbepMeHTOB (HalpuMep, amuwa3). Jlia 9kMepHMeHTaJbHOH MpOBepKH MpaBHb- 
HOCTH TaKOFO 3aKJIIOUCHHA ObIJIH MPOBeeHbI OMbITHI MO OMpeesIeHHIO AMHJIOJIH- 
THYeCCKOH AKTHBHOCTH aMuJia3 cosoa (4) JO H NOCJe 3aMOpaxKMBaHHA BOAHOTO 
9KCTpakta dbepMeuTa. B wemax Gomee MONHOrO CyKeHHA OO U3MeHEHHH KaTa- 


VAG tem A Al 
Bausune KPHOJIH3a Ha AaKTHBHOCTb aMHJIa3 COJIaNa 


Caxapa (paccuuTaH. Ha MaJIbTO3Y) 
B Mr Ha 4 r cepMeHTHOH BHITAAKKH 
Metoyg npeszBapntT. 
o6paooTkH depMeHTHOii nocsie 15 mun. neficr- | nocne 15 Muu. pelicT- Tpumeyanne 
BHITAKKH BHA Ha 1% pacrTe. BHA Ha 1% pacTB. 
KpaxM. pH 37° u KpaxM. upu 37° u 
pH 5,6 pH 6,8 

|. He nojpepru. kpHomsy 1740 1250 @MepMeHTHad BbITAKKA 
2. Kpxomn3 24 vaca mpu novyuasacb IKCTpak- 

—10° 3380 3640 wuen 1 4. 6enoro co- 
3. Kpuomus 24 uaca mpH gona, 10 4. RecTHa- 

—70° 3340 2292 JIMpOB. BOTbI C NO- 
4, nakTHBHpoOBaHHe KHmA- CIELYIOULNM OTeJIe- 

YeHHeM O MHH. 0 0 HHeM HepacTeopHMon 
©. WnakTHBHpoBaHHe 110 yacTu 

n. 4 4 KpHomH3 24 uyaca 

pH —10° 40 a0) 
6. WUnakruBupoBaHHe m0 

n. 4 H kpHowH3 24 vaca f 

pH —70° 40 o4 


087 


JIMTHYeCKOH cnocoOHOcTH (tbepMeHTa Tlocule KPHOJIM3a YaCTh pelapaTa Nepey 
3aMOPaXKHBaHHeM TMOJHOCTbIO HHAKTHBHPOBaaCb NATHMHHYTHBIM KHIAYCHHEM. 
Jlanupie Ta6m. | noKaspiBarr, 4TO: 1) KpHONH3 pacTBOpeHHOM B BOE AMHA3bI 
pe€3KO TIOBbILMaeT AMHJIOIMTHYCCKYIO AKTHBHOCTh depMenta; 2) B pesysbTaTe 
KPHOJIH34 HHAKTHBHPOBaHHO B BeCbMa 2KeCTKUX YCJIOBHAX AMMJAa3bI HaOJ1O- 
ylaeTCad “aCTHUHOe peaKTHBUpOBaHHe epMeHTa. 
O6uapyxeHHOe HaMM ABJICHHe AKTHBHPOBaHHA HW peaKTHBUPOBaHHA aMHJa3 


yKa3bipaeT Ha (pepMEHTATHBHY!IO AKTHBHOCTb MpOAYKTOB, OOpasylouMxcH NpH | 


KPHOJMTHYeCKOH JecTPyKUMH MakpoMosekyJl (@epMeHTOB. Hapsiy c 9TUM BBpILLe- 


U3JIOMAKECHHHDIE IKCHEPMUMECHTAJIBHBIe (pakTbl MO3BOJIHJIH BIIEpBbIe MOKa3aTb, UYTO 


oOpa3yromlveca IIpMW KpHoOJIM3e KpaxXMaJla AKTHBHbIC MPONYKTbI MOYryT, TlOJJOOHO. 
aMHJ1a3aM, HHANWMUPOBAThb ero JeECTPYKILMIO C o6pa30BaHHeM JEKCTPHHOB H MaJib- 
TO3bI. Bce 3TH J[aHHbIe TpeOyroT BCe€CTOPOHHErO H3yYYeHHA, TAK KaK alot OCHOBa- 
HHA WIA PAA CYUIECTBCHHbIX TeOPpeTHYeCKHX UH IIpaKTHYeCCKHX BbIBOJOB H, B 
YaCTHOCTH, YKa3bIBaloT Ha aHaJIOPHIO B JieHCTBUH MIpOWYKTOB MexaHhdeckoro 


Kpe€KMHTa MaKPOMOJI€KYJI HW THApPOJMTHIeCKHX (pDepMEHTOB. 
MockoBckH TeXHOJIOrHYeCKHH WHCTHTYT IlocrymHa10 
MACHOM H MOJIOUHOH TIpOMBIIIJIeHHOCTH 7 1V 1956 


UHTHPOBAHHAS JIATEPATYPA 


LA. A. Bepaun, Tes. tok. Hayun. Konepenuun MTMMMII no uroram pador 1955 r., 
Visa. MNITIT, 1956, crp.33. 2? A. A. Bep aun, JAH, 110, Ne3(1956). % ¥Y. Yorepe, 
XUMHA CBOGOLHDIX pagukaon, MJ], 1948, crp. 62. * A. H. Epmaxkoesn ap., Merogpr 6no- 
XHMHYeCKOorO HCceoBaHHA pacrenult, M., 1952, erp. 77. : 
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Aoraayp Akaygemuu nuayx CCCP 
1956. Tom 110, Ne 4 


PHSHYECKAA XHMHJ1 
E. HW. JOHLIOBA 


M3O0TONHbIM OBMEH KHCJICPOJIA MHHEPAJIOB-CKMCENM C CO, 
WM EPO HCNOJIBZOBAHHE JIS ONPEXEJIEHHA BEJIM4HHbI 
AKTHBHOHM NOBEPXHOCTH 


(ITpedcmaeaeno axademuxom A. IT. Buroepadosim 6 IV 1956) 


CucTeMaTHueckHe HCCIeqOBaHHA KHCJIOPOAHOrO OOMeHa Mex/y TBepAbIMH 
OKHCJIAMH H YII€KHCJIOTOH NpH NOMOWIM VHAUKauMH OF (1) no3BOMAIOT HCHOb- 
30BaTb J[aHHbie MO H3OTOMHOMY OOMeHY JIA BbIUNCICHHA BeIMUMHbI AaKTHBHOU 
MOBep XHOCTH NOPOWKa MHHepasa-oKuHesa. Ha puce. | npeycraBseHbl In IpuMepa 
KPHBbIe H3MeHeEHHA KONWeHTpauHH O' B COz Bo BpeMeHH, XapakTepH3yrollMe 
pouecc OOMeHa H30TONAaMH KUCOposa Mexyy SiOz — kommoujqom u Fe;O, 
(c WuamMeTpoM YacTHy~25u) c ras006pa3sHOH yraeKucsorTon. 

Kak BHJHO 43 pucyHkKa, lpoecc OOMeHa HMEeeT jIBe CTAJIHH: NepBY!O, XapaktTe- 
PHS3YIOWLYIOCA OOJbIOH CKOPOCTbIO OOMeHa (yuacToK KpHBoli AB), orBevatollty1o 
TIPCEHMYIeCTBEHHO OOMeHY C TOBePXHOCTbIO TOPOUIKa OKHCJIOB, HW BTOpyto 
{yyacToK kpHBolH BC), cBa3aHHy!0 C OOMeHOM KHCOpoNa, JeKalllero B rryOuH- 
HbIX UaCTAX 3epeH MHHEpaa. [locamequsasa cTajua OOMeHa IIpoTeKaeT B OCHOBHOM 
mocie TOPO, KaK IPH JaHHol TemilepaType OOMeHHad CNOCOOHOCTb MOBepXHOCTH 
OKUCJIa UCUepNbIBaeTCA. OKcTpanosAWMeH NoJOroH yacTH kpHBonw BC kK opAnua- 
Te MOXKHO TIPHOIMWKeHHO pasfeNTb O6e YaCTH peakIHH TOOOHO TOMY, Kak 
Opinio cyemaHo B (7). M3 komnuectB oKHcaa Hu COz, yuacTByIOUINX B peakLH 06- 
MeHa, HauvaJIbHOrO cosepxKannd O B COs vu cojepxanua ero B ToOUKe LD (puc. |) 
MOMKHO BbIYHCIHTb KOJHYeCTBO KUCTOpOa, OOMeHABINerOCH B MOBepXHOCTHOM 
mpoliecce. ITO NO3BOIAeT BLIVHCIMTb BEJIMYHHY AKTHBHOM MOBepXHOCTH NMOpolll- 
Ka MHHepasla, paCCMaTpuBaw ee B BUJe COA TOMULHHOH B OAMH MOH KUCOpOTa, 
cuuTan pafuyc Kvcoposa paBHbiMm 1,4A. 

Ta6Omuna i 


AKTHBHDIC NOBE€PpXHOCTH JIOPOIWKOB OKHCJIOB, OMpeeJICHHbIe H3 
AJAHHBIX H3OTOTMHOLO o6OmMeHa KHC.OpOfla 


YjeJlbHOe IMCJIO AKTHBHbIX 
YaebHad aKTHBHaA aTOMOB KHCJOpOa Ha 
nOBepxHocTh S, M?/r HOBEPXHOCTH fg, ar 10-2 
T-pa | MnO, | At20, | Fe,O, | SiOz | MnO, | AlzO, | FeO, | SiO, 
Be SS 
TIuavetp 4YaCTHIL, Bw 

ZG | cw bh Jo i Gris A rs A aye ne 

400 1&0 - 20 —— — — 
900 | 241 40 — ~- — 
700 348 ~—- 76 43 06 - 2 / 
800 = 222 — 53 —_ 36 — 5 
9C0 —- 225 148 63 —— 4\ 2 aaa) 
1000 — | 315 — - -—- a1 — | — 
1100 — 406 279 83 — 66 A0 13 
1200 —- — ~- 106 = V7 
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B ra61. 1 npupeyenbl paccuHTaHHble STHM CIOCOOOM BeJIMYHHbI YeIbHOH | 
AKTHBHOH MOBepXHOCTH H OTBeYAIONIHe HM YHCa AKTHBHBIX AaTOMOB KHCJIOPO}a | 
Ha MOBepXHOCTH TOPOWKOB H3YYeHHbIX OKHCJOB. 

Omu6ka 3a C¥eT HETOUHOCTH IKCTPANOMAWHH COCTABJIAeT B CpeHEM 10% 
oT BEAM! ONpeesseMOli MOBepxHocTH. PaccMaTpHBaembIi MeTO] Ol peeseHH A 
BeJIMYHHbI AKTHBHOM NOBEPXHOCTH MOXKET aTb MpaBUJIbHble Pe3yJIbTaTbl JIMINb 
pH YCAOBHH JOCTHKeHNs W30TOMHOrO OOMeHHOrO paBHOBeCcHs. 


SS8SSSE § § Se 

224 

High 

220 

2N8 

216 

4 

SO Aye 

210 

206 

206 

06 ths 70 60 90 100 HO 120 130 140 150 160 170 
g 50 100 150 200 mun, WA nie Ke 
Puce. 1 Puc. 2 
Puc. 1. U3menenne Konuenrpannn O!8 8 COs co BpeMeHeM B tIpomecce H30TOMHOrO OOMeHA. 1 ~— | 


o6MeH B SiOz (AHaTomuTe) mpH 700°; 2 — o6men B Fe3O4 (Marnetute) mpH 1100° 


Puc. 2, SaBHCHMOCTb YMCA AKTHBHDIX ATOMOB KHCOPOAa Ha MOBEPXHOCTH MOPOWKOB OKHCJIOB OT 
Temnepatypbl. 1 — MnOs; 2 — AleO3; 3 — FesO4; 4 — SiOe 


1. PaccmoTpeHue JaHHbIX, IPHBeeHHbIX B Tad. 1, NOKa3sbIBaeT, ITO BeH- 
UHHbI YJeIbHOH AKTHBHOH MOBepXHOCTH NOPOWKOB H3YYeHHbIX OKHCJIOB IIpH 
OMHAKOBON CTeMeHH JMCHepCHOCTH MOPOWIKOB HW OMHHAKOBBIX TeMMepaTypax 
pasinuHbl. MakcuMaJIbHOM AKTHBHOM TOBeEpXHOCTbIO IPH MpOUHX PaBHbIxX yCJO- 
BHAX OOnajaeT MnOsz. JTanee, B NOpAKe YObIBAHHA BeHUMHbI YJeJIbHOH AKTHB- 
HOH NOBeEPXHOCTH, OKHCJIbl pacipesesmsorca B pay: AlxOs, FegOa u SiQOs. 

Yj\eJibHawt AKTHBHASA MOBEPpXHOCTb 3aBHCHT, TAKUM OOpa30M, He TOJIbKO OT 
aOCOJMOTHOH BeJIMYHHbI MOBeEPpXHOCTH MOpOllKa, HO H OT XHMMYECKOH MpHpPObI 
paccMaTpHBaeMOTO OKHCJIA. 

SaBHCHMOCTb BeJIHYHHI YeJIbHOM AKTHBHOH HOBeEPXHOCTH OKHCJIOB OT TeM- 
epatypbl, Cleyollad H3 (aHHbix Tad. 1, mpeacraBseHa Ha puc. 2. B u3yuen- 
HOM HHTepBasle TeMllepaTyp 3aBucumocTb lgn,= / (1/T) BbIpaxkaetca TpAMbIMH, 
HAKJIOHbI KOTOPbIX Pa3JIMUHbl JWI pasHblx OKHCIOB. MakcuMaJibHad HHTCHCHB- 
HOCTb HapacTaHHsl fs; C TeMNepaTypol XapaktepHa Jia TopourKa FesO,, MHHH- 


Iheouricing 2 


SaBUCHMOCTb BeJIMYHHbI yJesbHOH akTHBHOM rloBepxHocTuH SiO, oT crenenn 
JIMCNepCHOCTH MOpoLika 


cds 


M?/ AS». 4090 S, M2|t nse 1029 
oa gh 6, o el Seats 0s - 
Jiuamerp vacruit Bp. = Jivametp vacTu, Bp. 

29 Ss of 0 
x s =f — 
_ ur} Pa KOMNIO-| 49 | wh KOJIJIO- a AD 23h, KOWWIO-| 49 ~w4 | KOm0- 
-- HL HL e , WL s Ha: 

= 

| | 
300 = 113 - + 18 JOO 63 — — 10 — — 
600 — 316 a -— ot 1000) — 106 — -- NG = 
700 43 — 790 7 ~- 130 114100 3 158 — 13 25 ~ 
ROO os 4 — 8 A, — 114200) 106 — — 17 - — 
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MaJibHast — vid MnOz. YcraHoBJieHHad 3aBHCHMOCTb YHCJIa AKTHBHbIX aTOMOB 
KHCJOpOfa Ha NOBEPXHOCTH OKHCJa OT TeMMepaTypbl MOXKeT paccMaTpuBaTeces 
Kak CJI€EACTBHe SHEPreTHYeCKOH HEOMHOPONHOCTH MOBepXHOCTH NOPOLMKa OKHCJOB. 

2. SaBHCHMOCTb BeJIHYHHbI YAeIbHO AKTHBHOL NOBePpXHOCTH OKHCJIOB OT CTe- 
NeHH UX JMCHePCHOCTH TipecTraBseHa Ha upHMepe SiOz jFaHHbIMH Taw. 2. Temme- 
patypa JlerasupoBaHHa HW OOe3BOX*KUBAHHA Topouika SiOz nepeq npoBeyennem 
peakuuH usoTonHoro OOmeHa 600°, qauTenbHOcTE 3 uaca. J,nuTeAnbHOCTb peak- 


Tt AO ema 8 PACs a 4 
KouctanTbl ckopoctn K peakiuH H30TOMHOrO Suepruv akTHBalWH peakuuH Mso0TONHOro 
oOMeHa KHCMOpoxa TBeEpAbIX OKHCJIOB OOMeHA TBEPAbIX OKHCIIOB C Lra3006pa3Hoit 
c raso000pa3sHoH yraeKHcoTo yIJIeKHCJIOTOH 
Tuametp Es te 
Tuametp T-pa 06- BemecTBo yactuu, » | KKau/mom | 1-Pa B °C 
BemectTBo uacTHI, MeHHbIX K, Mun? 
. peakuuit, °C 
SiO, Koumsony 18 400—700 
SiOs ~12 18 7CO—9CO0 
; ‘ Fes04 ~25 16 600—1100 
SiO, Koanouy 400 0, 00034 AisOs Ne, 8 800—1100 
500 0 00220 MnO, ~12 9) 200—700 
600 0 ,00520 
700 0,0. 000 
| Fe 4 UHH M30TOMHOrO OOMeHA 3 uaca. Bo Bcex 
SiO, ~12 700 0,00120 6 
800 0,C0_-20 OUbITAX OOMC€HHaAA peakUhs JWOCTHIada 
900 0 00'€0 PaBHOBeCHOrO COCTOAHHA. 
1380 0,01000 IIpuBeqenuble JJaHHbIe YKa3bIBaloT Ha 
MnO, ~42 200 0,00020 1TO,4TO 3aBHCHMOCTb YJeJIbHOM aKTHB- 
400 0,001z HOH TOBepXHOcTH NoOpowka SiO, or cTe- 


500 000-0 eHu ero WucHepHocTH He HOCHT TpHBH- 
BN COU anieioro xapaktepa. HesaBucuMo OT 
PesOq ~29 600 | 0,0°048 = temnepaTypbl, YyMeHbINeHHe jMameTpa 
A ae yacTH nopouika SiO, IpHBOAUT K MeHb- 
1100 0.01100 lUWlemMy 0 cpaBHeHHto C OrKHaeMbIM yBe- 
AlpOz 48 800 0.00110  TH4eHHI0 YJIe@JIbBHOH AKTHBHOH MOBepx- 
900 0'00160  HocTH BemlectBa (1,5—2 pasa jin u3y- 
1000 0 00220 YeHHbIX KPHCTaJIJIMYCCKUX NOPOWKOB HU 
1100 | 0,00700 18—20 pa3 jna Konnonja). Lana Kpu- 

CTaJIIMYeECKUX TOPOWIKOB 9TO OOBSC- 
HAeTCH BepOATHeEe BCero, 3aKYMOPKOH Top MuHepada pH ero H3MeJIbYeHHH 
BbIIMe HEKOTOPOrO ONTHMAabHOrO pasMepa YaCTHIL. 

3. JJanupie (1) 10 u30TOMHOMy OOMeHY KHCOpOsa OKHCIOB C CO, NO3BOUIAIOT 
BbIUHCJIMTb BaKHelIne (uSHKO-XMMHYeCKHE KOHCTAHTbI, ONpeselAoulMe XOjl 
9TOrO Tipollecca; KOHCTaHTbI CKOPOCTH peakIHH JIA Pa3sMYHbIX TeMMepatyp 
HM SHeEprHio aKTHBaLlHH. 

B tTa61. 3 1pHBeeHbl KOHCTaHTbI CKOPOCTH OOMeHHbIX peakKUMH KuCTOpoa 
B OKNCMax Cc COs, paccuntTaHHble 10 topmy.le 


Z (ea ig 
ies pe oun Ay ? 
rye ¢ — Bpemsi 0OMeHa; xX) HX —oTHOWeHHe O18/O1* B COz, CooTBeTCTBeHHO, NO 
M mocje o6MeHa; Ax = (x) —x); D = Mpb/Pma; M u P —mosekysapuple Beca, 
COOTBETCTBEHHO, OKHCIa U CO,; mu p — YMCA OOMCHMBAIOWLAXCA ATOMOB KHCJIO- 
pojla B HHUX; a 4 Ob —Hapecku pearup yioulvXx BelecTB B rpammax. IIpx BpiBose Pop - 
MYJbl IIPHHATO, YTO 3HaveHHe KospullueHTa pacnpefeseHHs OTBEYACT CTATHCTH- 
yYeCKOMY pactipeseeHvio W30TOMOB KHCOpOsa B BelleCTBAX, IIPHHUMalOlLHx 
yuactue B OOMeHHOH peakunH. OOMeH HZ0TONAMH KHCMOpOsa MerkKAy TBepHbIMH 
OKHCIaMH H raz006pa3sHoli YrMeKUCOTON MPOBOAMJICH IPH aBJIeHHH YIeKUCIO- 
tpl 140 mM pr. cr. Temnepatypa JerasupoBannsa HW OOe3BOKUBAHHS MOPOWka 660°," 
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JWIHTEJIbHOCTh OG6e3BOxKHBAHHA 3 yaca. []posomKHTeIbHOCTh OOMeHa OT 
yo 6 uac. 

Jina ompeeseHua SHEP AKTHBAWHH JlaHHbIe IKCIIEPHMeHTAa IIPeACTaBIs1 
JiMCb rpaduyecku (cM. prc. 3) B BAe 3aBHCHMOCTH JlOrapHqMa KOHCTAHTHI CKO 
pocTH W30TONMHOrTO OOMeHa KHCOpOa OT BeJIMYMHbI OOpaTHoH Temmepatypbi 


— 


“60 860 100 20 4 60 80 200 220 

107; ae Le 

Puce. 3. SaBucuMocTb KOHCTaHTbl CKOpOCTH H30TOMHOrO | 

oOMeHa KHCIOpOAa OKHCIOB C COs of 1/T. J — MnOs; 

2 — SiOy (KomnonA); 3 — SiOs (KpueramaMueckni); 
4 FesO4; 5 — AlsO, 


Onpejesienhbie 43 rpauka BelnunHb! LE 9HeprHH aKTHBALHH peak H380TOR 
HOrO OOMeHA KHCNOPOa OKHCJOB C Tas00OpasHOH YIVIeKHCNOTOH B pasiMUHb!x 
TeMNepaTyPHbIX HHTepBalax TpMBeyeHbl B Tab. 4. | 


: 
VUucrutyr reoxuMult H aHaJNTHyecKoH XuMHH Tlocrynusio 
um. B. HW. BepnaycKxoro 2 1V 1956 
Akajlemuu Hayk CCCP 


UHMTHPOBAHHAA JIMTEPATYPA 


I Vie) ohm Thonn ay ATH ODS Now2ne 30 5/1951) cae seems 


S. Winter, J. Chem 
Soc., 1170 (1950). 


~ «<2 @i 


Honrnage Akanemun Hayk CCCP 
1956. Tom 110, Ne 4 


PHSHYECKAH XHMHA 


c. T. MAMPAHOBCKHM 


O NMOJIAPOTPA®HYECKOM NOBEXEHHKH YETBEPTHUHbIX 
NHPHAWHHEBbIX COJIEM 


(ITpedcmasereno axademuxom A. H. Ppymnunoim 24 IV 1956) 


{3 mMTepaTypbl H3BeCTHO, UTO MMPHAWH Ha PTYTHOM KallesIbHOM 9uleKTpoye 
HE BOCCTAHABJIMBaeTCA, a BbISbIBAET JIMIUb KaTAIMTHYECKHe BOJIHbI BOMOpOsa (1-8); 
OMHakO ero N-3aMelleHHble YETBEPTHYHbIe CONH WaloT HOPMAJIbHbIe BOJIHBI BOC- 
cTaHOBJieHHua (1,4). JimHeliHad 3aBHCHMOCTb IIpeJebHLIX TOKOB BOCCTAHOBJIeHNA 
coeH MMPHAWHUA OT KBa{paTHOrO KOPHA U3 BbICOTbI PTYTHOFO cTO6a Hal Ka- 
I€JIbHBIM JICKTPOOM (A) yKa3biBaeT Ha uddy3voHHOe orpaHuyeHue 9TuXx 
POKOB, a Xapaktep 3aBncuMocTH I¢g 7, (/;,p—i) oT E—na oOpaTuMblii OMHO3eKTpoH- 
Ibi mpouecc (*). 

OnpefeneHHe 4NCIa BIeKTPOHOB Nn 110 ypaBHeHuto MapKopnya rake Jlaet 
1= 1. Tlorenunanp nowyBouH £1), nMpuMHveBbIX comeH He 3aBuCAT oT pH, 
SIEMOBATeJIbHO, BOCCTAHOBJICHHe HX MpoTeKaeT 6e3 y4acTHA HOHOB BOOposa. 
Tomnkuuce (') npesnonoxKus, YTO TPH BOCCTAHOBJICHHH MHPHAMHHeBbIX Cowen 
OpasyioTca payuKasb Tuna II 


7 somal Aeiloneintss ie tA 
eeafJom Oo ee le 
Nf YY ay ne ae Y 
bu, cH, OH, Cis __bHy |. CHy 


| II III 


<OTOpbie Jlaslee UMepH3yoTCH, JaBan cooTBeTcTBy1omHe N, N’-,uMeruIAMuruApo- 
(unupuyAMap (11). Kak BuAHO M3 CXeMbI, a30T MepecTaeT ObITb YETBEPTHIHbIM, 
1 CMEJOBATEJIbHO, OH MpHoOpetaeT CHOCOOHOCTH NPHCOeAMHATb MPOTOH HM BbISbI- 
3ATb TEM CAMbIM KaTAaJIHUTHYeCKOe BbifemeHve BoRopona (?,°,°). JelicTBuTesbHOoO, 
(aK NOKA3bIBaeT OMDIT, BCEA 34 BOJIHOM BOCCTAHOBJICHHA NMPUAMHHA HaOsOfa- 
OTCA KATAJIHTHYeCKHe BOJIHbI BOROpoa (*). 

Bonup roMosoros nupHyuua (7) Mo cBoeMy XapakTepy HalOMHMHAaIoT KaTaJu- 
WUCCKHE BOJIHbI, BbISbIBAeMbIe IMPHAMHOM; OHH TaKKe, BEPOATHO, OTBEWAIOT Ka- 
aJIMTHUECKOMY BbijleeHv10 BOJOposa (*). anHbix 10 noJsporpaduyeckomy T0- — 
eneHuio N-3aMeleHHbIX COJIeli POMOJIOrOB NMPHAMHHKA B JIMTepaType He uMeeTCH. 

B wacrosmeli pa6oTre uccleqoBaHo nosAporpaduyeckoe ToBeyenue OeH30UI- 
yabdponara N-mernanupuqunua (IV), voqugos N-stusnupufunna (V) u N- 
30nponmsnupuAunna (VI), GexsoucyabonaTos N-MerTHaA-/-NMKOJMHHA (VII), 
J-meruu-o, «-yTuqunua (VIII), N-merua-y-stannupugunna (1X) uw noquctoro 
J-130nponna-a, o-myTuqunua (X), a Take Ha mpuMepe (IV) u3yueno BMAnHe 
locnelyroulel OblcTpOH XHMHYECKOM PeaKUHH MPOMYKTOB I/IEKTPOMN3a Ha 9eK- 
POAHbIM Mpouecc. PaOora npoBefeHa Ha BH3yaJIbHOM mpHOope lip Temllepatype 
5°-++0,2°. [lonaporpammpt IV cuuMasucb Tak2xKe Yepes Kable 5° B HHTepBase 
emnepatyp or 15 yo 45°. Kamebubiit 91eKTpOq C IPHHYAMTebHbIM OTPbIBOM 
anedb, 10 Cxofeny u Kaserxomy (°), upi 2 = 50 cm w pasoMKHyTOH Hern HMeul 
apakTepucrukl. m = 1,583 mr/cex, tf =0,32 cek; mi’ til) = 1,123 mr*s-cex—'!. 
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LAH, v. 110, Neo 4 


DeKTPOJOM CpaBHEHHA CAYARH BbIHOCHOH HaCbILeHHbIH KaJIOM@JIbHBIA ie | 
3IeMeHT. SHAVeHHA NOTeHLMAJOB UCMpaBAIHCh Ha 7R B AYeHKe, a epee | 
TOKOB — Ha ocTaTouHbIi TOK. []onaporpaMMbl CHHMaJIMCb B BOJNBIX PpacTBOps 
Ha pone 0,1 4 KCI], NaNOg nau (CjH,).NC,H;SO; (Oens0ncysbouar TerpasTy 
ammMonus — BCT9A) u ux cmeceli. Ey, BOnH onpeyesuCb U3 rpapuka 3aB 
cumocTu Ig ¢/(é;p—t)—E. | 
Bce usy¥eHuble BelleCTBa JaloT YeETKMe BOJHbI BOCCTAHOBJICHHA, BCE 
KOTOPBIMH TIpH Oosee OTPHUATEbHBIX NOTEHUMAMAX NOABMACTCA KATAIUTHYCCK 


Kk 
€ 
c 


24 
Okay li 
e—O 
| 
100 6 | 
— 
18 18 eee 18 1§ 6 -E(weucnp) | 


Puc. 1. Memenenne Bua OObIMHDIX NOAporpamM (a) uv BON PypHbe 
(6) IV npw go6asuenun BCTOA. Konnentpauua BCTOA rospac- 
TaeT or 1 K 5 


| 
BoviHa. AHOJ{HbIX BOJIH BIIOTh WO +0,0 B COHapy2xeHO He ObIO. Ha - 
KCl u NaNOg y Bouin HaOOaloTCA BbICOKHe MAKCHMYMBb! BTOPOrO poja, Keron 
YMeHbINaloTCA TIpH OOaBJeHHH B pacTBOp NOBepXHOCTHO-akTHBHOrTO BCT 
(puc. 1).B 0,1 #4 pactsope BCTSA mMakcumyMbl OTCYTCTBYIOT. Kosdduuver: 
MpOMOpUMOHAIIbHOCTH x = ¢yp/C M3YUCHHBIX BeMLECTB WexXKAT B Mpejenax 2,20 
2,50 Ma/MM. Hakaon npsmpix E—lg ¢ / (2, p-—t) Aa CpeHUX YUAaCTKOB BOJIH, CoC 
BETCTBYIOMNMH 53-+-65 MB, OM380K K TeOpeTHYeCKOMY [WIA COpaTHMOrO TpoLe 
cacn=1. Tlorenuvanb: nonysoun / 


Ta6aunna | 3ABHCAT OT KOHICHTPallHH BelLeCcTB ¢ 

Suavenna Ey), B 0,1 4 pactgope BCTIA yh. Ux 3sHayeHHA pH COOTBeTCTBY! 
mp hk pr. cr.=50 em mux C mpuBeyenbl B Tad. 1, 3 Kot 

poH BHHO, YTO BBeeHHe 9JIeKTPOT! 

Remecne ite 7 eee 5,  JORKUTEJIbHOPO aIKHJa Ba- HY-TMOOX% 


HHe Cj\IBHraerT Ey, BOJIH K OTpHilaTed 
HbIM MOTeHUMalaM; aJiKWJI B 6-mO10% 


(1V) ue eae HUM BJMACT SHAYMTCIbHO MeHbILe. — 
Wt) 9 nS a en MukpokyJIOHOMeTpHYecKH IIEKTP 
(VIf) 389 —1'504 M3 pacrBpopa IV jaeT 3HaveHHe n = 
(VIII) 3,97 —1,648 B lmpomecce 9eKTpOH3a MO Me 
Nee ae aia YMCHbIICHHA BOJIHbI BOCCTaHOBJIeH! 
/ o,4 Ab lover 


HeNPepbIBHO BO3pacTaeT BbICOTAa BTOP 
(KaTaJIMTHYeCKOH) BOMHbI; TO Ke TpOr 
XOJMT H BO BPCMA IIEKTPOMM3a IPH NOTCHUM ae UPeeIbHOrO TOKA BTOPOH BC 
HbI. Panee Takoe xe ABNEHHe HaGMOAaIOCh TPH IIEKTPOMMZe CyIHPOHOB ( 
OHO OODACHACTCA HAKOMJICHHEM B pacTBOpe KaTAIHTHYCCKM AKTHBHOFO MpOyK 
aleKTpoun3a. Bpicora KaTaMTHYeCKOH BOJIHbI, KaK HM CJeOBaO Or*KUaTb, 
3aBHCHT OT A, 

J\na onpefesenns crenenH OOpaTuMocrH 3eKTpOAHOLO Mpolecca Ha NpHMe 
IV cHHMaJIMCb KPHBbIe 3aBHCHMOCTH NOCTOAHHAA CJlaraiollad TOKa — NOTeHIA 
TPH ONOJHHUTECJIbHOM HaslOx%KeHHH CHHYCONAaMbHOErO (50 ru) HanpsxKeHuA EH (T 
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ASbIBACMbIC BOJHbI Tula DypHbe (1°*)). E_ = 100 mp nogapaviocb ua conporur- 
eHve 100 Q, BkOUeHHOe NOCMeEAOBATebHO B Lenb HueliKH. Cuenyer eee 

rO B CAyYae KaNMWIsApa C MPHHYAMTCIbUbIM OTPLIBOM Kaneb Ip HalOvKeHMH 
~ He HaOsOfaeTcs peskuX CKauKOB fc U3MeHeHHeM E, Kak pH OObIGHBIX Kanus- 
apax (1°). B0,1 4 pacrsope BCT9A sBouna Dypuee IV ne nepecexaer o6nlyny1o 
OJ1s1POr paMMy (puc. 1), uro cBuyereibeTByer 0 HeoOpaTuMocTH Seeitiene 
pouecca (11). Oqnako, ecm K pacrBopy IV B 0,1 x KCl noctenenno joOaRaaTe 
CTOA, TO pH HEKOTOPOH KOHWeHTpalMH BCTOA — munnmanbuo neoOxogn- 
OH JIA NOMaBCHHA MAKCHMYyMa Ip Aannoit Cyy— MoxHo nadsOaTb Mepe- 
sueHHe BOWH (puc. |, 4). Mnrepecuo ormeruth «pasma3bipanney MaKCHMyMa 

aOOfalolileecA Ha BOHaX Dypube (puc. 1), a TakxKe Gouee paHuee ero HcuesHO- 
eHWe Ha 9THX KPHBbIX pH AoOaBJenun BCTIA no cpapnennw c o6byHBIMK 
oMHaMH. Jlaibueliume onpitst c IV npo- 


eeHbI B pacTBope, Cosepxaem 0,C8 mor. Yr _ 

Cl un 0,02 mon. BCT9A; B stom pacrpope “Pf ~ 0 
18 
16 


PH He OYeCHb HH3KHX Cyy HaOmoaerca 

epeceyeHne BOJHbI PypHbe c O6bIUHO!I 

OJIHOH. TouKka TlepeceyeHHA BOJIH HE COBMAa- 20 i 
aeT C Eu CNE€OBATEIbHO, IJIECKTPOMHbIL # 
pouecc oOOpaTumM HenonHocThO. O6 3TOM tf 


~ 

BUICTEIbCTBYeT Take TO, YTOCHa TOKa ~ 75 
HHW2KHeEH YaCTH BOJIHbI He 3aBuCcHT OT h, 
ee TemlepaTypHbli KosppuuHenT (2,6% 
a 1°) snaunTenbHO Bble, YeM y Quh- zy fs 7 
ysvMonHoro Toka IV (1,25% ua 1°). “1430  -1440 “1450 -14606 

TloreHyHasibl MOJYBOH BOCCTaHOBJIe- di MG 
Ha Fi), WHpHAMHeBbIX COJIeH 3aBHCAT Pye. 2. 3apncumocrs Ey, Boan IV or 
r KOHUeCHTp alu ACNOIApPW3aTopa G U h Cry mpu h=50 cm (a) a or ¢ IpH pa3- 
iM 7) KanebHOrO aeKTpoya. Ha puc.2 — ayuupix Cal (O}. 1 Gai 13 0 — 
pejicraBsleHa 3aBucuMOCcTb E;,, IV or lg C an ae 3-—C NS 5 10 Pana 

Igt (a). O6e s3aBucumoctu suHeli- ees ieee 
pIec, IpHYeM HakJIOH upsMol E:,-—lgC 
cTaBAeT OKOIO 16,5 mB, a E:, — lg¢ BABOe Ooubue, 33 MB. Cypur Fi, K 
OOAKUTEIbHBIM NOTeHUMasam c pocrom C uf OODsACHHeTCA CormacHo cxeme 
OMIIKHHCa, H3MCHEHHEM COOTHOWIeCHHA KOHILEHTPalu KOMMOHEHTOB peoKe- 
icrembl I=? I] y mopepxHocTu aeKTpofa, BCMeACTBMe OOVIbIerO YBeMYeHH st 
<OpOCTH JMMepHsaunH, 4Yem cKOpocTH mogayH I kK sueKrpoxy. Koyrenkul 
any (14) TeoperuueckH pasoOpasM cayual, Kora 3a OOpaTHMbIM d1eKTpOl- 
DIM IIpOWeccoM cyIeqyer ObiICTpad AMMepv3allMA OOpasyloulwMxcaA MpoklyK- 
wg. M3 ux pacyetop Wiad t/t, = 0,5 mouyyaeTcaA CJlefyroulee BbIPakeHHe- 


ro! 
a =e 
i 


2,8 RT 


Deol / 
Ey, = Ey +e Ig (ba Ct) — “te, (1) 


c 3nF 


je E,— HOpMabHbli peqoKc-orenumas CHcTeMbI, M ky —KOHCTaHTa CkOpocTit 
aMepuzaunu. 3 ypapnenua (1) caexyeT, YTO HaKJOH TIpAMOH E1,—lg Cupu 
°° u nm = 1 JomxKeH cocraBiaTb 19,7 MB, UTO JOBOJIbHO XOPOUIO CorlacyeTcs 
ONBITHOH BemHUMHON 16,5 MB. OyHako 9KCHepHMeHTasIbHOe 3HAYeHHe JIA Ha- 
10Ha upsamon F:,— lg ¢ (33 MB) 3HayuTebHO BbILe, YeM BeMYnHA 19,7, qaBae- 
aq ypaBuennen (1). Cromb cuabubiit capur £1), 1V c¢, BepOATHO, BbISBAH YaCTHY- 
oi HEOGPaTUMOCTbIO BIeKTpoAHOro Mpouecca. Vs3pectuo (1°), YTO B cayyae NON- 
eTbIO ©HeOOpaTuMoro Mpouecca Ey, cMellaeTca Ha ~O9 MB pH H3MeHeHHH t 
10 pas, Torjja Kak £1, oO6paTHMol BOJHbI OT? He 3aBMCHT. PaccmaTpuBaemblii 
IEKTpOJHbI Mpouecc WpescTraBlaer coOoM, NOBHAMMOMY, poMexkyTOUHbIit 
ryuali, nostomy Ha cyBur £:), c t, WpoMcxosAuMh u3-3a AuMepHsalluu II, Ha- 
laylbiBaeTCA TakxKe elle H HeKOTOPOe JoNOMHHTeMbHOe cMemeHHe £1, 3a CueT 
MONHOK OOpaTHMocTH Mmporecca. 
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OleHuTb BeIH4HHY KOHCTAHTbI CKOPOCTH AMMepHsall\HH MOKHO CJIeLyIOuL 
oOpasom. IIpu noreniMasie MepeceyeHHA BOJIHbI DMypuHbe C OObIUHOH BOJHOK 
KonueHTpauun I u Il y noBepxHocTH 9eKTpOMa PaBHbl MeKAY co6oH, T. 


(Os y= (Cs n= Cs . Ina dC*/dt y snekrpoqHon NoBepxHocTH (npHHuMas, § 

Dy, = Dy) MOxHO HallucaTb: 

ae 4 * % 
a Coen 

= == 2 1 —— Cs, | 

dt 7 nSE Ran (Cs) + ayp Us; 

rye Ra,» —YeTeporeuHaA KOHCTaHTa CKOpOCTH AHMepH3allHu (cm*/MOJIb - CeK) 


S—cpeyuas mosepxHocrb 9QvieKTpoga. Besmunna Cs Upv6uMxKeHHO paB 
Co (inp — i*) /inp, THe Cp — KoHWeHTpauua I B Macce pacrBopa. Ilocae m 


a 3) 
cTaHoBKH 3HaueHHa Cs B (2) HM TpecOpasoBaHHi HaXxOjMM: 


21° — top 


a nSFC? (1—i' ling)? 

Dpu Cy = 4,66 mMM/n (=4,66- 1076 M/m) umeem inp = 10,8 pA H i'/inp 
0,93; ucnomb3ya 9TH 3HaYeHHA, a TakxKe BemMYHHy S = 0,475 mm?, “3 
domyyaem kg, = 1,8-105 cm*/mom-cex. OObluHad KOHCTaHTa CKOpOCTH | 
ka papHa ky»/y, rae p= D'2/k(C)'* —TomulMHa peakUMOHHOrO Ci 
CaenopatesmbHo, kyo 1-10° cm?/moa-cex. Hw w = 1,8-10% cm. | 

Bemnunuy kg MOXHO TpHOsMKeHHO OMeHHTb Takx%ke HW H3 ypaBHeHHA ( 
upuHaB, uTO Ey = E* = — 1,478 B. Oxcrpanomupya Fy, K 3HayeHHIO ft = 
(sesuuuHa E* B mpesemax owMOoK onpira oT ¢ He 3aBHCHT), Nowyyaem | 
C = 4,66 mM Ey, = — 1,426 B. Mogcrapiaa 9TH JaHHble B (1), HaxoquM, 
Ra = 1,2-108 cm3/Mow-cek. . 


Mockosckuit xuMuKO-tpapMaleBruteckuli 3aB0% Ilocrynusie 
«AKPHXHH» 24 IV 1956 
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Jloknxann Akayemunu HayK CCCP 
, 1956. Tom 110, Ne 4 


PH3ZSHYECKAH XHMH# 


C. Y. MOKPYLIHH u FO. A. BAPBAC 


IJEKTPO®OPES JMCIHEPCHbIX 4YACTHIL HA ME)K®A3HOM 
NOBEPXHOCTH )KHAKCCTb — FA3 


(ITpedcmaeaeno axademuxom IT, A. Pe6uxOepom 16 IIT 1956) 


CorsiacHo uccneqopanuam A. H. @®pymxkuna (1), atakxel. B. Iona (2) w 
(polita (°), ABOHHOH SeKTpHYecKHH COM MOMHOCTbIO MOrpyxXKeH B XUYKOCTH, 
faK KaK B BO3Jyxe CEOOOJHbIC HOHbI OTCYTCTBYIOT. Orciofja ciesyer, uTO 9N1eKT- 
yotpopes AHCNEPCHBIX YaCTHL MOBEPXHOCTH %KUKOCTH (pacTBOpoB) JouKeH 
PITb AaHaJOrHyeH IIeKTpopopesy B OOneme. 

OKCMeEPpHMeHTaJIbHOe H3yyeHHe SeKTpodope3sa AMCHePCHbIX YAaCTHIL Ha MO- 
SEPXHOCTH XKUAKOCTeH BCTpetano pA 3aTpyAHenuM, TwaBHOe U3 KOTOPbIX 
03,aHMe MOBeEPXHOCTH CBOOOAHOH OT 
sAPPASHEHHM —TOBep XHOCTHO-aKTHB- 
bIMH BellecTBamMu. Tapyn u Tappeli 
q HaOuoanA IBHKeHHA YacTHL rpa- 


HTa Ha MOEeCpXHOCTH BObI, KOHCTAa- 
‘MpoBalin OecnopAOUHbIE TeMJIOBbIE 
[BHXKeHHA YaCTHIL HIM Jame OTCYT- 
‘TBHe NepemenieHul. Dapyu u Tapselt 
enaIH U3 9ITHX OMbITOB 3ak1IOUe- 
ive, YTO MOBeEpXHOCTb BOJbI NOKPbI- 
fa KKOMKUIeM», KCTOpad COBCeM He 
[BHrasacb, H UTO 3TA KKOKULAa», T. e. 
1OBEPXHOCTHBIM COM 2KUAKOCTH, aHa- 
JOPHYHA CTeKJIAHHOM mvwlacTHHKe. 
DHakO Tp UCceAOBAaHHH B IIeKT- 
DHYECKOM TOJIe HaNpAXKeEHHOCTHIO 35 
3/cem Tapaqu 3aMeTH nepemenjenne 
pa@UTOBbIX YaCTHI, Ha «KODKHMUE» U 
10 HX pe3yJIbTHPyloleMy Tepemelle- 
{MIO B CTOPOHY aHoja Iipuiel K 3a- 
<JIOUCHHIO, UTO NOBepXHOCTHAA IJIeH- 
<a MMeeT OTPHIUATeIbHbIN 3apaA/. 

JI. UW. Benses (*) ormetus, YTO IeKTpo*opes Ha MOBEPXHOCTH pasevla KU]- 
<OCTb — BO3yX mMouTH He uMeeT mecta. C. T. Moxpyuimu (°), Hcxo4@ M3 aHa- 
IOPHH C KOJWJIOHJHbIMM pacTBOpaMH, NOslarasl, YTO TOHKHe JMCieprupoBaHHble 
WICHKH JOJIKHbI Obl Obl ABHraTbCA Ha MOBEPXHOCTH PacTBOPOB MOAOOHO KOI- 
IOV HbIM YACTHULAaM TIpH SeKTpOopese B OObeMe, OAHAKOB NePBbIX OMbITAX He 
OHAapyXUM TAakOrO ABMXKeHHA; B MOCMeyoulMX oMbitax (7) yalocb 3aMeTHTb 
JepeMellleHHe MIeCHOK Cy b(uAOB M THAPOOKHCeH MeTaJIOB MH pAa Apyrux Auc- 
[epCHbIX YacTHY. OnbITbI 9TH OblJIM MOXO BOCIPOM3BOAMMbI, YaCTHIb! ABUraJIuCb 
lepaBHOMePHO, MeHAJIM HallpaBsleHve JBH2KeHHA WIM CTAHOBHNCb HenOBUXK- 
IbIMH, OMHAKO MOpAAOK cpeAHeH MOABYXKHOCTH YACTHIL COOTBETCTBOBA 3JICKT- 


CM/CeK 
wee .H. B. Jiemenes (8), na6sofqaa aeKTpodopes 
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Puce. | 


yOKUHeTHUeCKOMy, T.e. LO 


TOHKHX [VI@€HOK OJlarOpOAHbIX MeTaJJIOB, 3aMeTHJ! paclpocTpaheHue Men 
Merauula B CTopony avoya. Pepmauc (*) Ha OcHOBaHHH MepeMelleHusA HaOsIONeH 
HepaCTBOPHMbIX HOPOWIKOB Ha MOBEPXHOCTH JeCTHAMPOBaHHOH BOM CheM 
3aKJIIOUCHHE O TepeMeIILeHHM €€ NOBEPXHOCTHOFO COA B IJICEKTPHYECKOM MOJIE 
O. H. puropos u H. K. BapaSannyukosa (7! 
WoKasaJIu, ITO ABMeHHe BIEKTPOOCMOCAa Meg 
MeCcTO H B YCJOBHAX TOHKOM MIeHKH KH} 
KOCTH, NMOKpbiBaroluleH MOBeEPXHOCTb TBeF 
yoro Tela. 

V3 mpupeseHHoro o630pa cJleyeT, YT 
Bompoc 06 SKCNepHMEHTAJIbHOM KOJIMYECTBEH 
HOM oOlpeyeleHHH 9eKTpodopesa (M07 
BYXKHOCTH UH BbIUNCIeHHA C-NOTeHIMaslé 
HejocTaTouHO paspaooraH. / 

Asropbl llocsle pala peKOHCTpyKUMH ph 
6OpOB MpHWWIM K BbIBOY, UTO OMHOSHATHC 
peleHue Bompoca 06 amekTpodopese MOxKE 
ObITb NOJYYeHO Tp MpHMeHeHHH <«IOBepx 
HOCTHOH MHKPOKaMepbl», NOMOOHOH MHKPG 
KaMepaM, IIPHMeCHACMbIM IPH H3y4eHHH 3VI¢ 

— «KTpodopesa HU BIEKTPpOOCMOCAa B cei 
a pactBopax (12). 
Puc. 2 Ha pue. | noKka3aHa KOHCTPyKUHA 3TO! 
«HOBEPXHOCTHOH MHKPOKaMepbl», Tye TMepE 
MeINCHHE AHCHePCHbIX YacTH (MJIeHOK) mpd 
HCXOJUT B UleJIH, BbIPCE3aHHOH B CTeKJIAHH! 
HvlacTHHKe, JiexKalleH Ha NOBepXHOCTH pac 
Bopa. Ilepememenne JicnepCcHbIxX 4YacTHI, Mf 
COOTBETCTBYICIIEM TpafHeHTe NOTeHUMaa Ti 
| JA HaOMOanocb MPH MOMOIMLH MYKPOCKO! 

Ta ee eae Mu cpoTorpadupopasocb Ha nienky. Cuayas 

aa Jelalacb KOpOTKad BbiepxKa, TOO! 3: 

6 (PHKCHPOBATh HatasIbHOe MOMOReKHe VaCTHi 

Puc. 3 a 3aTeM JVIHTebHaA, COOTBETCTBYIONLAaA BP 

MeHH 9ueKTpodopesa. [lo HayaJibHOMy naa 

2KCHHIO YaCTHIL MO%KHO ObWwIO CYAMTbOHANPABJICEHHH JBMXKYIMNXCA WaACcTHL, 
10 AJIMHE CeqOB H300paxKeHnli YaCTHLL Ha MWIeHKe —O CKOpOCTH UH TOABH2 
HOCTH 4aCTHIL. | 

Vismepenne AIMHbI CeqOB UaCTHU MPOM3BOAMOCh TO MAKPOCKONOM Moc, 
MpOABJeCHHA KafpoB. OTOT MeTOA MaBas BOZMOXHOCTh ONpeeNATb ee 
BCeX 4YacTHU, NONaBWIMX B NOe 3peHuA. Tak Kak WIMpHHa Wes Haxofusac 
B NONE 3peHHA, TO, ONpefeAA paccTOAHMe YACTHI OT CTCHOK ILeIM W MpHMeH 


W Aw avin a “4 


Merton uccneqoBaHHa | C, MB Uctounuk 

Ps Soy ae 12 

IeKTpooemoc re a 

t ss a5} (3) 

ae 14 

McceqoBaHia B MHXpokamepe | - 's 
| —63 (2), | 

: —32 Ge 
IuekTpopopes Ha NoBepXHocTH 54 | 

pasqena tas 57 


ypaBHenve CMOJyXOBCKOLO, MOXKHO ObINO BLIYHCAUTb IeEKTPotoperuyeckylo 
QJIEKTPOOCMOTHYeCKYIO + CKOpOCcTb, a oOTcIOsa wu C-MOTeHUMa UuacTHIL u CTeHC 
CTCKJIAHHOW ILevIn. 
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Ha puc. 2 fav OU 43 CHAMKOB avleKTpoopesa AUCHeprnpoBalMbIxX TIeHOK 
yabduqa Mewu (a) u coorBercrByroulmii emy rpacbuK (6). 
_ B radu. | noKka3anbl 3HaueHuA SeKTpOKHHeTHYeCKOrO C-MOTeHIMasa creKa 
-AecTuMpoBanHon Boge. M3 ra6MUbI BUAHO, UTO NOyYeHHbIe HAMM 3HaueHHA 
NOTCHUHaa COOTBETCTBYIOT JHTepaTYPHBIM JaHHbIM. 

B ta0a. 2 mpHBeyeHbl cpequne 3Hayenna C-noTen- Ta6auna 2 
MaloB [WA [MCNeprHpOBaHHBIX TWIeHOK cyIbi:)uoB 


(64M, CBHHIa FAA POOKHCH Kese3a MH IIA MOBepXxHOcTH : t 

Unenku mJleHKU | cTekvia 

Teka meu. 13 Ta6s1uibl BAO, YTO MeCHKH CYJb- 

MAOB MeTAJIOB HMeIOT OTPHIWaTeJIbHbIM 3HaK, a 

JIGHKH THAPOOKNCH *KeNe3a —- NOMOMRKUTEMbHBI, T. e. Gas Aa le 2238 

[X 3APAMbl COOTBETCTBYIOT TaKOBbIM B THAPO3OuAX. PbS —16 | -—34 
ABTOpbl Ha OCHOBaHHH CBOMX uccmeqoBaHuli mo- FeOH)s | +29 | —39 


‘araioT, TO MeTO «MOBepXHOCTHOH MHKpOKaMepbl» 
‘aeT BO3MOXHOCTb OHO3SHAYHO PeIUHTb BOMpOC 06 aeKTpodopese Hu 3ueK- 
poocmoce Ha NOBepXHUCTH pa3jesa :a3 KUKOCTH — ra3. 


Y pasibckHt TocrymHv10 
NOJHTeEXHHYECKHH HHCTHTyT HM. C. M. Kuposa 14 1 1956 


UWHTHPOBAHHAA JIMTEPATYPA 


at A: EH: Opym«kun, A. MH. Maunxparos, KOX, 12, 549 (1938). 2 Ff. B: 
Toa b, BBezenues COBpeMeHHOe y4enne 06 amekTpuuectBe, 1931, crp.276. *® H.R. Kruyt, 
ed.) Colloid Science, Amsterdam, 1952, p. 167. * W. B. Hardy, A. W. Harvey, 
>roc. Roy. Soc. London, B, 84, 217 (1912). > JI. H. Bea es, JAH, 15, Ne 5, 253 (1937), 
feo. MOK py linn, 7KOX,  , 1082 (1934), 7 C) I Moxpyimaras, 3. 1- 
Heuua, Konan. xypn., 5, 707 (1939). §& H. B. Lemenes, Tp. Muct. X¥M. M MeTaulypr 
Y@MAH, B. I, 46, Cpepnoscx (1948). ° J.J. Hermans, Rec. trav. chim., 60, 747 (1941) 
wut. no Chem. Abstr., 26629 (1943)). 1° O. H. Tpuropos,H. K. Bapaobaunmn- 
Meme TAR 93769:(1953)) RE 1 lis, Zz. Phys. Chem., 78, 321 (1912).  * D. R 
Mees, J. Phys, Chem., 32, 641 (1928) “FF. Fairbrother, M. Balkin 
mechem. Soc., 397 (1931). 14 P. Tourila, Koll. Zs., 44, 111928). 2° R. Ellis, 
7s. phys., Chem., 78, 321 (1912). 1610. A. Bapsac, Kangzuaarckaa mucceprauns, 
sBepfsiopck YIIM um. C. M. Kupora, 1955, erp. 55. 
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Jlokaano AkagemMmau nayr CCCP 
1956. Tom 110, Ne 4 


PHSHYECKAA XUMHEF 


A. Bb. TAYBMAH u C. A. HAKHTHHA 


O POJIA ®H3HKO-XHMHYECKHX ®AKTOPOB 
MPH B3AHMOJENCTBHW YACTHL MbWIW C KATJIAMH PACTBOPO] 
NOBEPXHOCTHO-AKTHBHbIX BELLECTB* 


(ITpedcmaeaexo axademuxom II. A. Pe6undepom 4 V 1956) 


OcHOBHbIM MepONPHATHEM JIA yJIaBJIMBaHHA CHJIMKO30- WM aHTpakosoonad 
HOM MblMM B FOPHOPYAHOH UM yrosbHO MPOMbILVIeHHOCTH B COBPeMeHHOH Tex 
HHKe ABJIACTCAH MPHMeHeHve BOJbI WyTeM MOKporo OypeHHA HH opoulena 
B 3THX ycJIOBHAX HaHOouee palWOHaIbHOe H JOCTYNHOe CpeACTBO NOBbIWWeHK 
sqeKTHBHOCTH JeCHCTBHA BO/bI MpeACTaBAeT HCNOMb3OBAHHE MbIeCMadHBaKk 
IHX MOBEPXHOCTHO-aKTHBHbIX OOaBOK, KOTOPbIe B MaJIbIX KOHICHTPallHAX 3H 
YHTeJIbHO YJIyUaloT Npowecc yNaBsMBaHHA TbWWIM. | 

Han6oslee THLATeJIbHO MOCTABJICHHbIe HCMbITAHHA WocMeWHUX Jet (1) no mpd 
BepKe BJIMAHMA CMauuBaTeeH Ha Tbe yaBJIMBaHHe B MpOH3BOACTBeHHbIX yd 
JIOBHAX, @ TAKKE JaHHble WaOOpaTOPHbIX -HCCJIeqOBaHHH B MbIIeBOH KaMepe ( 
MOKA3bIBalOoT, UTO OCTATOUHAA 3alblICHHOCTb MPH UCHOMb3OBaHHH pacTBOpt 
CMaUMBaTeJleH CHH2KAaeTCA 10 CpaBHeHHIo C YHCTOH BORON B 2—3 pa3a, Ha ocnd 
BaHHH OOUIMX COOOpaxkeHHnt (*) STO JeHCTBHe MOKeT ObITb CBeEJeHO K ajcopd 
IMM MOBeEpXHOCTHO-aKTHBHBIX MOJIEKYyJI Ha TpaHHnwax pa3sfesa pacTBop — BO 
AYX HW pacTBop — YacTHLa IIb, B pesyJIbTaTe Yero pe3sKO CHYKAeTCA MOBep 
HOCTHOe HaTA*KeHHe PaCTBOPOB H Ha NOBeEPXHOCTH MbWIHHOK OOpasyroTca TH 
po*uJIbHble aCOPOUHOHHbIe COM, JIErKO CMa4HBaeMble BOO. 

Ouako JleTaIbHbIM MCXaHH3M BJIMAHHA CMAaYHBaTeNeH Ha MbWeyaBIUBak 
ijee JeHCTBHE BOJbI WH POJIb B STOM M€XaHH3Me OTJeJbHbIX C—PH3HKO-XHMHUeCKH 
(aKTOPOB OCTAaBaJIHCb HEBbIACHCHHbIMH. B 3HadHTeNbHOH Mepe STO BbISbIBaJIOC 
TeM, ¥TO CHJIHKO300NaCHadA MblJIb KBAPLa H KBapUCcOJepKalllux NOpOA npesebiz 
rHAPpOPHIbHa HW ee HECMAYHBAeMOCTH BOOM MpPOABJAeTCA JIMUb B AHHAMHYs 
CKHX YCJIOBHAX KPaTKOBPpeMeHHOFO KOHTAKTa MIbIIMHOK MW Kalin. | 

V3 coo6paxkennlt pxAa aBTOPOB BbITeKAaJIO, UTO B 3JICEMCHTAPHOM aKTe B3aHMC 
WeHCTBUA Kanesb pacTBOpa M YACTHIL NWI (bu3MKO-xMMMYeCKHe (aKTOpbI 
WIrpaloT KaKOli-HOO POJIM, HW BbISbIBAeMOe CMAYHBATCIAMH MOBbILIEHHe yaBJII 
BaHHA MbWIM CBAZAHO TOJIbKO C YBeJIMYCHHEM YHCJIa COMPHKOCHOBeHHH YacTH 
M kaneJib B pesybTaTe OoMbUIerO AUCMeprHpOBaHHA Kaleb BOAbI MPH OpoU 
HMM BHTaIOUleH MbIIM (*) HIM MySbIPbKOB BO3yxa B NyJble IpH MOKpoM GOypt 
HHH (°) BCeACTBHe CHH2KeEHHA MOBepXHOCTHOTO HaTAKeHUA pacTBopoB. Bb 
CKa3bIBaNOCb TaK2Ke COMHEHHE B PeaJIbHOCTH ABJICHHA HEMOMHOH JMHAaMHYeCKO 
CMaYHBaeMOCTH BbICOKOAUCNePCHOH NbN BOOK H HEMOHOe MbIWIeyaBIMBAHY 
OObACHAMOCh atpeKTOM OOTeEKAHUA Kaleb OPOLAalouleli KUAKOCTH MbIIAHKaM) 
B pe3y/bTaTe KOTOPOrO BOOOMe HCKMOYVaAeTCA KOHTAKT UX Apyr c ppyrom (4 
B cBa3u C STHM Leb AaHHOh paOoTbl cocTosa B YCTAHOBJeHHH pouH Creu 
(PHYeECKUX THAPOPUNM3yIOUMX CBOHCTB aCOPOUHOHHBIX COeB NOBepXHOCTH 
AKTHBHBIX BEIMeCCTB MH, TCM CaMbIM, IIpOBepKU OOOCHOBaHHOCTH YKa3aHHbIx TOUE 
3peHHA. 

IJbiteyaBMBatoulad CHOCOOHOCTh BOAbI MH pacTBOpOB cMauMBaTemel OL 
HHBaslaCb B Cie€MMaJIbHOM Kalle/IbHOM IIpHOope IyTeM HedeOMeTpuYeCKOrO ONp 


* B pa6ore npnuyMaua yyacrne a6opaut E. E. Mopos. 
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ACNCHHA MYTHOCTH CyCHeH3HH Ib, OOpasoBaHHbIX B pe3yJbTaTe 3aXxBaTa Ya- 
CTHIL BUTAIOWEH MII KalAMM X%KUAKOCTH, CBOOOAHO MaqaiouluMU B 3anbien- 
‘HOM "pocrpanctse (°). MU3mepenus c Bogoli u pactBopamu mpoBogusauch o,HO- 
-BP€MCHHO B OMHOM oMnbiTe TAKUM 06pa30M, YTO H3 CyMMapHOrO BANANA CMaudH- 
“BaTeyieH, CBASAHHOTO C YBeJIMYeCHHEM JIMCHepHOCTH Kanedb* uv c H3MeHeHHeM 
“CocTaBa MX MOBEPXHOCTHOFO CJIOA, MOXHO OblIO BbIeIUTh BAMAHHE MocTequero 


apex ra. 


! Ecau cpapnutenbuyto aekTuBHocTs (m0 OTHOMeHMIO K UNCTOL Boye) pa- 


CTBOPOB Pa3JIMUHbIX CMA4MBaTeeH XapaKTepH30BaTb BeNHYNHOH OTHOWeHUA 
ABYX SHAN€HHH MYTHOCTH Jia pacTBopa H BOAbI E=M,/M,, TO AA OLeHKH CyM- 


“MapHoro opdexta E neoOxoqMMo BecTH H3MepeHUA B TAKHX yCJIOBHAX, KOra 


~KaliMJJIApOB OAHOTO JIMaMeTpa 4H, CuJle- 


 addbekta (Eanc) MCKeT ObITb, OYBH AHO, 
“Mosyyena Mp HCHOMb30BaHHK Kaleb 


KallIM BOJbl H pacTBopa OOpasywrca u3 


TaoOauna 1 
AOBATEJIbHO, IIpH OJHOM HU TOM Xe HC- 


XOJHOM OObEMe X2KHAKOCTH UX YNCIO 4H, Kon- 

Tlopepxuoctuo- | MeHT~- °, 
COOTBETCTBCHHO, pa3sMep OyjyT pa3- pana | eua| = | Banc 
JMuHbI. Bennunna xe aqcopOuHoHHoro = THPHCE BeliieeTRC patie) 


OWMHaKOBOrO pasMepa, OOpasyembIx U3 ee Re eae : 
KalHJJApOB pa3HOro, crellwaJbHO M0- Ae 10 ae ae, ee ris: 
—RoOpannoro Auamertpa. Vecuegopannpie 677-7 0/25 | 29/0 }1.62| 1.25 
oOpasubl NbWieli pasHoro MHHepasOrH-  OfT-25 » |4,711 4,3 


34,0 |2'92| 2°50 


4 
yecKOrO cCOCTaBa — KBaplla, KaMeHHO- A>sfo30nb OT 0 
4 38,5 | 2,86] 2,20 


ro yrit MM TadbKa — tbpakunoHupo- tee : 
Balch B CaMOM npwOope, ucnepc- “ioe | 8, 
HOCTb HX PperysHpOBaacb BPeMeCHEM  Cyabhouon 0; 
oceaHuaA 4acTHU (Mpu pacuete ero mo eens 
gdopmysie Crokca B mpeqnouoKeHHH phe ee a 

cepuueckoli dopmpl yacrun) H KoH- ”.,@ ous P : 
TPOMMPOBaNacb MHKPOCKOMNMYeCKHM Ty- 0,05 | 30,6 {1,62; — 
TeM. DpakuHH cojepxKalu “aCTHUbI: 
ANA yroOubHOH Mbwin fo 20 uw Hu AA 


5d | 34,0 11,15} — 


’ 


0 
{ 
0 
5 | 26,5 }2,36| 2,05 
0 
eee ey pee 


YroabuHad MAb 


Jib Oe PASAG) 4] Zs) || 3! NG 
KBaplla H TaIbKa JO 9 wp. OI-10 0,25 | 31,8 i43| 1,14 
Konueutpauna mb (no onpefqe- pac 1,0 | 38,5 |2,94| 2,43 
JIGHHAM MOTOUHBIM YJIbTPaMHKPOCKOMOM 
BK) coctapasana oxono 10* yacTul B TaabkoBad Mblatb 
1 cm?, 4TO AIA KBapWeBOH MbIIM COOT-  OTT-10 0,25-1.31,8'1 2 504,50 
BeETCTBYeT IIpHMepHo 3—4-KpaTHoli Be- Asposomp OT | 0,1 | 34,0 | 3,20) 2,10 


JIMUHHE CAHMTapHor HOpMp! (2 mr/M*). B 

KaueCcTBe MOBepXHOCTHO-akTHBHbIX OOaBOK ObIJIM MPHMeHEHbI KOJIVJIOHHbIC 
MbIonoyobuHbIe cMauuBatesu JIB, OF1-10, aaspo30nb OT, PAC, a Takxe H30aMu- 
JOBbid cnupT**, 

B ra6n. | npeycrapeHbl pe3syJbTaTbI H3MepeHHH BenuIHH E u aac Take 
MOBEPXHOCTHOFO HaTAKeHHA pacTBOpoB (c)***. Kak BAAHO M3 STHX Pe3y/bTATOB 
BOMpOC O Me€XaHH3Me BJIMAHMA NOBeEPXHOCTHO-aKTHBHbIX BeIeCTB pelllaeTca 
poowmHe omHO3HaUHO. Benuanna Ean, XAPAKTepH3yloulad aCOPpOWMOHHY!O YacTb 
cyMMapHoro 9SdekTa, BO BCeX CyYaixX WMeeT MOJIOMKUTEbHOe 3SHAaeHHe, 


* PagMep Kaleb H3MCHAJICA B 3ABHCHMOCTH OT MOBePpXHOCTHOTO HaTAPKCHUA 7KHAKOCTH 
B mpewenax 2—4 mm. hes 
** Hevonorenuble TexHwyeckne mnpenapatst JIB, OII-7, OFI-10 u OIT-25 BOE neh 
asior coOol MouHaTHNeHTAMKONeBbIe SPUPbl AKHAMpPOBaHHOTO (enovia oOulel chopMyub 
R —O (C2H,0),, CsHsOH; texnnueckne cysbonoa nv PAC otHocatca k rpymne auiKHsapuul- 


cyIbouaTos; aapo3z01b OT mpemcrapaseT MVOKTHIORBI SPUp CyE@CAHTAPHCH KHCJIOTHL. tes 

*** T]puBefenHble aHHble COOTEeTCTBYIOT CTATHYCCKHM PaPHOFECHDM 3HAaveHHAM TOPEP Be 
CTHOTO HaTAXKeHHA, H3MEPeHHBIM JBYMA MeTOaMH: BUCAYeH Kan H CueTa Kaleb MpH LocTaTo 
HO JJIMTeEIbHOM BpeMeHH (OpMHpOBaHHA AXCOPOUHOHHHIX C/IOeB, MPH KOTOPOM KHHCTHKAa ae 
Mpouecca yxKe MepectaeT BANAT Ha MOBEPXHOCTHOE HATAKeHME NCCMEMOBAHHDIX KOJMIOH IH 
WeNAPHbIX pacTBopos (°). 


orkya culeyer, YTO CBA8AHHOe C aCOpOUMeH NOHWKeHHE NOBeEPXHOCTHOLO HaTA- 
X%KCHUA BOJbI BbISbIBAeT HE TOJIbKO YBeJIHYeHHe J{MCMeEPHOCTH KalleJIb PaCTBOPOB, 
HO HW cheuMduyeckuh sdPeKT W3MeHeEHUA COCTABa HX MOBeEPXHOCTHBIX CJIOCB, | 
KOTOPBIii, B KOHEYHOM CYeTe, H ONpeseraeT pasmM4yHA B SpPeKTHBHOCTH JeHCT- | 
BUA pa3sHbIX CMadHBaTesel. 
Kak vi culeqoBaslo OKUAAaTh, Ean FE, OHAKO JONAH BIIMAHUA STOO apbekTa 
UMeeT peuiaiolee 3HaveHHe, TAK KaK Egy, CocTaBsAeT 75—90 % oT BeJHUHHBI E. 
TlbineyapimBaromee JelicTBHe CBOHCTBeEHHO BCeM KJlaccaM IIOBepXHOCTHO- 
AKTHBHbIX BeUCCTB H MPOABJIAeTCH BECbMa CIe€WMPHYHO B 3ABHCHMOCTH OT KOJI- | 
JIOMHO-XUMHUeCKHX OCOOeHHOcTel HX MOJeKysApHoro cTpoenus. IIpH sTOM 
OHO CBA3aHO C MHAMMYeCKHMH, a He CTATHYCCKHMH 3HAYeEHHAMH NOBepXHOCT- 
HOPO HaTsXKCHUA PaCTBOPOB, KOTOPble He XAPaKTePH3yIOT HCTHHHBIX CMAUHBalo- | 
UMHX CBOMCTB HepaBHOBECHbIX aCOPOUMOHHBIX CO€B B WHHAMMYCCKUX YCJOBMAX 
KOHT@KTa [IbIJI@BbIX UACTHIL MU KalleJIb, BC€ACTBHE HaJIMYMA Pe3KO BbIPaKeHHOU 
KHMHeTHKH HX (cbopMupoBanua (7). Bauanve KOJIIOMHO-XHMHYUeCCKUX (aKTOPOB 
IPOABJAeTCA TAKE, HalpHMep, BO BJIHAHHM Ha 9pPeKTHBHOCTh JeHCTBHA CMa- 
quBaTeleli WOOaBoK 3eKTpOMHTOB. M3 AaHHbIx WIA CyAbPonoa csepyer, YTO- 
He3HadHTeIbHad OOaBKa CaCle, ycuMBad MULeINOOOpasoBaHHe STOFO BeLILe- 
cTBa, NO3BOAAeT MONyUUTh apdext c 0,05% pacrsopom Gombuuii, em c 0,5% | 
pacTBopom 6e3 joOaBKu. Bmecte c TeM, MbluieylaBnBatollee JeHcTBHe CMauH-— 
BaTeeH MPOABJIAeTCH Ha IIbWIAX H€3AaBHCHMO OT HX CMAUMBAeMOCTH B CTAaTH- 
YeCKHX YCJIOBHAX — Ha IpefebHO PHAPOPHJIbHOM KBaplle, Ha MOXO CMaUH- | 
BaeMOM yrvie H Ha FuApodoOuoM TaJibKe. | 
Bce cka3aHHoe NO3BOMAeT CUHMTATb, YTO HenoMHad AHHAMMYeCKaA CMaUHe | 
| 


Bae€MOCTb BbICOKOAMCHePCHbIX YaCTHIL MbWIH KalJIAMH BOJbl JOKa3aHa IKCTIC- 
PHMeHTaJIbHO HM YTO TPHUYHHA HEMOMHOLO TbVIeyMaBMMBAaHHA CBA3aHa He C Ip- 
(eKTOM OOTeKAaHHA (BJIHAHHE KOTOPOFO JOJOKHO CKa3bIBaTbCA COBEPLIeCHHO O]{H- 
HAKOBbIM OOpa30M Ha Ibe yJaBJIMBaHHH KallJIaiMH, KAK paCTBOPOB, TaK HW YHCTOK 
BOJbI), A 3ATPYJHEHHOCTHIO OOpas0BaHHA NepHMeTpa CMaYHBaHHs Ha TBEPAOH M0- 
BePXHOCTH B AHHAMHMYECKHX YCJIOBHAX KPaTKOBPeMeHHO!LO CTOJIKHOBeEHHA YaCcTHIL 
HW Kaleb. ITO NOATBeEpxKaeTCH TAaKKe TeM, ITO JHHAMHYeCKaA HECMAYHBaeMOCTb 
MblIH COHApyxKUBaeTCA He TOJbKO IPH OPOWeHHH BUTAIOleH MbWIM, HO HB 
ycIOBHAX MOKporo OypeHHs, rye sdcdekT oOTeKaHHA BoOOuIe OTCyTCTBYeT *. 

AjCopOlHOHHble COW pacTBOpOB CMauNBaTeeH, BCeCTBHe CBOerO PrHApO- 
(pHIM3ytoulero JelHcTBUA OOsIeruatoT OOpas0BaHHe TlepHMeTpa CMa4HBaHHA Ha 
YaCTHUAX H PaCTBOP OKAa3bIBaeTCH CHOCOOHbIM YJIOBHTb Te M3 HAX, KOTOPbIe 
YUMCTOH BOOK He yJIaBJMBAIOTCH. | 


VWucrutryt (busnyeckoH xHMHu Ilocrynnsio 
Axajlemun HayK CCCP 24 IV 1956 
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E. B. BYTHHUWKAS, HW. ©. BOPHCOBA u A. Tr. NACbBIHCKHK 


BJIHAHHE HOHM3HPYIOWEN PAXMAHUHH HA AKTHBHOCTb 
JINMOKCHAA3bI H3 COH 


(ITpedcmaeaexo axademuxom A. H. Onapurwm 20_1V 1956) 


UA usyyeHHA Onosornyeckoro JelcTBHA PaqualluH BaxKHO UCCeOBaTb ee 
BJIMAHHE Ha pacTBOpbl OeIKOB, MpoTeHjoB ('), a TakxKe OTAebHbIC (epMeHTHIe 
cucTtembl. BHoxuMHuecKve peaKILHH, KOTOPbIe€ NPOHCXOAAT UpH elicTBuH HOHH- 
SHPYIOUMNX V3 yYeHHH, H3yYeHbI elle HeAOCTATOUHO, CCOOeHHO MavIO HCCue;O- 
BaHbl CBA3AHHbIe C OOYYeHHeM Mpolecch! PepMeHTATHBHOFO OKHCJICHHA JHMO- 
HJIOB, HCHACbILeCHHbIX 2KUPHbIX KUCJOT H APYrHX coeqnHeHuH, MpHBOAAMEX, 
TiO Pa3JIHUHbIM JaHHbIM, K OOpa3s0BaHHiO TOKCHYeCKHX BelecTB (? 4), 

Hi3pecTHO, YTO HHAKTHBALHA PePMEHTHBIX CHCTeM TIpH BOsJelictBuH Obsy- 
yeHHH HeT Oosee JIerKO B 2KHBOM OpraHH3Me BCJIeCTBHE TOrO, YTO Hapyluaercs 
CJlaXKCHHOCTh Mpoweccos OnoworMyecKoro OOMeHa BelsecTB (°). OTMeyeHO TakxKe, 
UTO Pa3JIHUHble (PepMeHTbI pacTeHHH OOMaaloT HEOAMHAKOBOH payuouyBcTBu- 
TembHocTbio ~=(° *). OjHako BosyelHcTBHe payHualuH Ha JIMNOKcCHAa3sy oO 
HaCTOAIWero BpeMeHH He HUCCeOBaNOCcb, TOra KaK MOXKHO penosaratb 
MM€HHO e€ yuacTHe B OOPpas0BaHHH TOKCHYeCKHX AMPYHAMPYIOUMX BeLlects, 
MpeAcTaBAAOuNx COOOH, HO JaHHbIM HEKOTOPHIX ABTOPOB, HepeKHCH HeHaCHI- 
WWeCHHbIX 2KHPHbIX KuCIOT (?,19,14). 

B cBa3v C 3THM MpeACTAaBIANOCh HHTEPeCHbIM H3YYeHHE BJIHAHHS palMalunn 
Ha (QepMeHTHYIO CHCTEMY, OKHCJIAIOULYIO HEHACHIIeHHbIe KUPHbIe KUCJOTbI,— 
JIMMOKCHasy, UCCeFOBaHHe AKTHBHOCTH KOTOPOM B Pa3JIMUHbIX PaCTHTeJIbHbIX 
OObeKTaX ye ObllO MpoBeyeno pauee (}”, 1%). 


QKCNeCPHMeCHTANbDHAA Uracil 


Uccneqopanue MpOBOMsI0Ch C JIMMOKCHAa3OH, BbIJeeEHHOH H3 CeMAH Cou 
ypoxaa 1952 r. Boguylo BbITAKKY JMNOKCHAa3sbl NOMyyaH CleAyIoulHM o6- 
pasom (14). 10 r coesoh Myku mpesxBapHTeJbHO OOe3*KHPHBAJIH NeTPOJelHbIM 
3(pupoM, 3aTeM SKCTParupoBaH 50 MJ JeCTHJWJIMpOBAaHHOM BOjbl B TeyeHHe 
gaca, pH sBcrpaxupanuv. [Jocie uwexrpupyrMpoBanua wWpospayHbili, cerka 
onaleclupylomui pacTBOp HCMOMb30BaIH AA ONpeyeeHHA aAKTHBHOCTH Ha- 
xojajeroca B HeM cepMenta. AKTHBHOCTh JIMMOKCHasbl ONpeeAach ABYMA 
MeTOaMH. 

Maunomerputeckui MeTO, onpeeseHHA AKTHBHOCTH JIMMOKCHa3bI B aliia- 
pate BapOypra oOcHopBbiBaica Ha W3MepeHHH KOJIMYeCTBa KUCOpOAa, 
MOPOMeHHOTO MPH OKHCJIeHMM JMMOKCHAasOH HAaTpHeBON COMM MHOMeBON KH- 
COTE, IpHMeHsAeMOli B KavectBe cy6cTpata. JIMHoOneBaA KucNOTAa Oblwia HaMH 
MOJyveHa H3 CBeKELO JIbHAHOTO Maca NYTEM OMBLICHHA Ha XOOy 10% cnup- 
TOBbIM pacTBopom KOH, nocueqyroluleH WeperoHKi HeHAaCbINeHHbIX AKMPHbIX 
KHCJIOT B BakyyMe mpu 160° (4 MM pT. cT.) M BbIMOpaxkuBaHuA TIpu —20°; 
MOKa3aTeb TPeNOMMeHHA JIMHOMeBO KUCHOTHI 779= 1,4698 coBnlaal C MpH- 
BeJCHHBIM B WuTepatype (14). ia onpesemeHud AKTHBHOCTH JIMNOKCHAA3bl Opauu 
0,3 Ma BoHOrO 9KCTpaktTa depMenTa UH | Ma HaTpHeBOL COMM AMHOMeBOM KUCIOTH! 
(KOTOpad TOTOBMACh HemocpeCTBeEHHO Tepe OMbITOM MyTeM pacTBOpeHUs Pac- 
CUNTAaHHOFO KomuyectBa MHOMeBO KucOTHI BO,! 4 pacrsope NaOH us pac- 
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yeTa COJepKaHHA JIMHOMeBOM KHCJOTHI B KOMMYeCTBE lurBilmua. TpofosmkuTeJ b~ 
HOCTb ONBITOB cocTaByisvia, KaK Tpapuso, 60 MuH. pH TemmepaType 26,6°. 

Bropoii MeToq ompejeseHuA AKTHBHOCTH JIMNOKCHJa3bl OblJl OCHOBAaH Ha 
3H3HMaTHUeCKOM OKHCJICHHH KapOTHHa B IIpHCyTCTBHM JIMHOJIEBOH KHCJIOTHI, 
IIPHYeM KOJMYECTBO KAPOTHHA; OKMCJICHHOTO B CTAHJapTHBIX YCJIOBHAX HeOO.y- 
YeHHbIM (epMeHTOM, IpHHuMaoch 3a 100%; sTOT MeToy Oonee No_poouo: 
ONMCaH B paHee BbINOJHeHHOH paoore (1). 

IIpu moMomu 9THX JBYX MeTOOB Obla yCTaHOBJIeHa 3aBHCHMOCTb aKTUB- 
HOCTH JIMMOKCHa3bl OT BOSACHCTBHA PeHTTeHOBCKOFO H3J1yYeHHA, HCTOUHHKOM 
KOTOporo cuyxKua OmMsKocoKycHad TpyOxa B® (90 xp, 5 MA, 40,6 A) 


Ta6auua 1 Ta6Oauna 2 
BuawanHe oOJyYeHHA Ha AKTHBHOCTb KOH- Bausuve oCnyuenHa Ha akTHBHOCTD 
ICHTPHpOBaHHOrO 9KCTPakTa JIHWMOKCHJLa- pasOaBsleHHoro pacTBopa sIMNOKcHasbt * 


3bl H3 CeEMAH COH * 


AKTHBHOCTbh JHINOKCHAa3bI 


AKTHBHCCTb JIMNOKCHAAa3bl B We OKHCNeHHOTO KapoOTHHa 


B %, OFHCMeENUHO'O KapoTHHa Tlo3a 
aoe Epeva rocne oOy4eHuA, aac 
Epema ncene o6yyuenna, 4ac. o6ny 4eHHA 
o6my4eHua : : , aiacsoute | 
B ThIC. fr 1 | 6 24 | 
4 | 6 24 | 48 
Heoo.ry4. 
OP: epment | 100 100 100 | 
Pepuena AOD. ACO tO lee’ PPO 93,6443 | 93 3413170,541,5: | 
20 99,5 | 94,1 | 96,6 | 85,4 Se aslee e rE 
40 92,4+12 | 88,3410 |68,2+3,5 
40 99,1 |100 99,5 | 84,0 as iacteataals a 
60 87,0413 | 76,3413 |68,8+4,6 
aed hpe Oe poeta geet ol elit 100 | 86/0412|66'079 |63;8+-0'5 

4100 SS) yg 98 86,0 , os ’ ; 

* AKTHBHOCTb JIHMOKCHa3bl ompere- * AKTHBHOCTb JIMMOKCHI asbl orpeyeaa- 
Jiacb NOMeTOPY OKHCCHHA KapoOTHHa. Jlacb TO MeTOLY OKHCMCHHA KapoTHHa. Tem- 
Temnepatypa onbita 24—25°, pH 7,6; xo- nepatypa onbita 24—25°, pH 7,5; konnue- 
mHuectBo depmenta 0,1 ma. IIpnpezeubi cTBO B3aAToro depmeHta 0,5 Ma. TipuBexenbi 
cpeyJHHe aHHble H3 2 cepHif onbITOB, Npo- cpeqHne aHHble u3 3 cepuHii OMbITOR, Mpo- 
BeMeHHbIX C 3—4 fMapasenbHbIMH omnpe- BeJeHHBIX c 3—4 NapasebHbIMH OMpese- 
WeIeHHAMH. JIeHHAMH. 


© HHTeCHCHBHOCTbIO H3yyeHun oOKONO 8000—10000 r/muH. O6myueHuIo nox- 
BepraJid HCXOAHbIM BOAHbIN pacTBOP JIMMOKCHasbl, 3aTeEM TOT Ke pacTBop, pa3- 
BeJCHHbIH B S—7 pa3, H, HAKOHEL, CyXOH NpenapaT MMNOKCHAa3sbl, NOMYYeHHbIA | 
MeTOJOM BAKYYMHOHM CYIUKH Mp 3° KOHIWeHTPHPOBaHHOrO SKCTpakTa 3 COeBOK 
MYKH. 2 MJI pacTBOpa NOMellaJIM B YAIWeUKY U3 TwleKcursaca HW OOMyYanU pa3s- 
JIMYHBIMK Osamu. Bo Bpema OO YUeHUA pacTBOp OXNaxKaJIcA NpOTOUHOK BOJOH- 
AKTHBHOCTb OO YYCHHOH MMNOKCHAa3bl OMpejeaach uepes 1, 6, 24 u 48 uac. 
mocdie BO3eHcTBHA u3siydeHHaA. JlaHHbie ONbITOB MpuBeseHb! B Tabn. 1, 2, 3- 

B ras. | Janbl pesyJbTaTbl ONITOB, MpOBeeHHbIX C KOHICHTPUpOBaHHbIMH 
9KCTpakTaMH JIMNOKCHJa3bl H3 C€EMAH CO. 

Kak BugHo u3 Tan. 1, OOmyyeHHe KOHLEHTPHpOBaHHOTO 9KCTpaKTa (pep- 
MeHTa 03aMH Jo 100 ThIc. r CynlecTBeHHO He H3Me€HHJIO AKTHBHOCTH JIMMOKCH- | 
Aaspl. HeOoubmad HHakTHBalNA HaOsOMaeTCA JIMIWb NO ucTeyenun 48 4yac., | 
BePOATHO, B pe3yJIbTaTe BTOPHUHbIX H3MeCHEHHH, MPOMCXOAAMWMX B OOMYUCHHBIX | 
pactBopax dbepMeuta. B TaOn. 2 npHBeeHbl pesybTAaTbI ONbITOB, MPOBeCHHbIX | 
C pa3sOaBJIeHHbIMH B 5—7 pa3° pacTBOpaMH JIMMOKCHAa3bl. 

Hi3 qannbix Ta6n. 2 cileqyer, YTO WMMOKcHAasa, HAaXOJAMAaAcA B pas6aB- | 
JICHHOM PaCTBOpe, MHAKTHBUPYyeTCA 3HAUMTeIbHO CHIbHee Np BOSselicTBUN O6- 
JIyueHH sl. 

AnaJIOPH4Hble pesyJbTaTb! ObwWIM HAMM MOJyVeHbI pH ONpefeneHHH aKTHB- 
HOCTH JIMNOKCHAa3bl B pa30aBJIeHHOM pacCTBOpe MaHOMeTpHYeCKHM MeTOJOM 
(ra6n. 3). | 

CulelyeT OTMETHTb, YTO TIPOBEJEHHbIe B KAKO CepHu OMbITOB NapaseMbHBIE | 
onpejeienHa OOOMMM MeTOJaMH JaBaM XOpouMe coBnaseHHA, B Npesemax Je- 
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CATHIX NONEH MpOWeHTa; MOSTOMY KoseOaHUA CpeAHHX WaHHBIX VIA pasH4YHbIX 
CePpHH OMbITOB, NPHBeeHHbIe B TAO. 2 u 3, COpACHAIOTCA PasIM4UuaMU B MIpe- 
NlapaTaxX JIMMOKCHasbl HW AO3HMeTpHH usuyyeHHit, 


Ta6auna 38 
Buavanne o6nyueHHA Ha aKTHBHOCTb pas- 
O6aBseHHOrO pacTBOpa MUNOKCHTasbI * 


AKTHRHCCTb JHNOKCHAa3bI B % 
NOM sOULeHHOrO KUcMOpORA 


Tosa 
o6ny4uenua Epema necale o6s1y4enua, aac. 
B Thic. fr 
1 | 6 24 
‘Heoosyu. 
- cbepMeHT 100 100 100 
20 110,0+42 |107,0+10) 84,0+-4 
40 93,5-+2 |L00,0-++-5 | 77,0-+-8 
60 86,7+3,4| 90,6-+8 | 71,0-+7 


100 | 80,6+0,3) 88,418 | 73,018 
180 | 76,6+5,6| 76,0+5 | 69,0416 


* AKTHBHOCTb JIHMOKCHa3bI ompese- 
JAaCb MAHOMeETPHYeCKHM MeTOZOM. Tem- 
Mlepatypa onpita 26,6°; pH 6,5; konuuecTBo 
B3aToro depmenta 0,3 ma. [pnpenenpt 
cpepHue faHHbie 43 2 CepHi OMbITOB, Mpo- 
BeJeHHbIX C 3 MapaJeJbHbIMH ONpefeue- 
HHAMH. 


Taosmuna 4 


Buuanve OflyueHHA Ha aKTHBHOCTb CyXo- 
ro Mpenapata JMMOKcHLa3bl * 


Tlosa AKTHBHOCTE JIHMNOKCH- 
oomy 4eHHA pore Be rane In N 
B THIC. r 24 4aca nocae 9 
oO y4eHua 
Heo6snyu. 
dbepMeHT 100 0) 
200 90,8-+3,0 —0,05647 
—0,12696 
400 88,342,4 —0,09821 
—0,151&0 
£00 83,2+2,6 —0,15203 
—0, 21551 
4€00 65,8-+4,1 —0, 35696 
—0, 46644 


* AKTHBHOCTb JIMMOKCHasbl ompese- 
JAIaCb MAHOMeETpHYeCKHM MeTOJoM. Temne- 
patypa onpita 26,6°; pH 6,5; KosuyecTBo 
B3aToro depmeuta 0,3 mu. . IpHBexeHbi 
cpewHue flaHHble 2 cep ombiToB, mpoBe- 
JCHHDIX Cc 2—3 MapaJJIebHbIMH ompesese- 
HHAMH. ; 


Jjanupie TaO. 2 H 3 MOryT ObITb BbIPaKeHbI B Bue NOrapudMuyeCKOH 3aBH- 
<HMOCTH AKTHBHOCTH JIMMOKCHAa3bl OT AO3bI OOyYeHHA, Tpacuyecku u300pa- 
XKEHHOH Ha pu. |, re Ha OCH AOCLLNCC OTJIOXKEHbI JO3bI (B THIC. Fr), A Ha OPAMHATe — 
HaTypaJIbHbIN JOrapHdM oT- 
HOCHTeJIbHOW aKTUBHOCTH 
JIMMOKCHAa3sbl (Yepes 1 ac 
nocuie oOmyueHua). JInnei- 
HbId XapakTep MoJyYeHHOH 
JtorapuMuyeckol KpHBoH (c 
YUeTOM JaHHbIX CTaTHCTHYEC- 
KOH OOpaOoTKH) yKa3bIBaeT 
Ha OfHOAKTHBI MexaHH3M = ~4J"—> 77 
MHAKTHBaUMH = JIMMOKCHa3bl 


MPH JeHCTBHH PeHTTEHOBCKO- pyc, 4, JloraputbmHueckad 3aBHcHMOCTh aKTABHOCTH 
TO H3JIVYUeHHA. JIMNOKCHLasbl OT 1O3bI OGJTy4eHHA. a— MaHOMeTpHuecKHH 
Jlasee ObIJIO IpOBeyleHo MeTO]; 6 — MeTOJ, OKHCJICHHA KapOTHHa (cpeqHHe JLAHHbIe 
H OMbITOB, MpOBefeHHbIX uepes 1 4ac nocue 

oOyuenHe cyxoro mpenapa- P°C* CePA Meee P : 


o6.1y YeHH A) 
Ta JIMMOKCHAa3bl, NOJyueH- 
HOTO TIpH NOMOMM BakyyM- 
HOH CYyIUIKU, H3 9KCTpakTa cemaH conv. 10-—20 mr cyxoro Mpenapata nocuJe 
OOJYYeHHA pacTBOpANH B 2 MJI CCTHJJIMPOBaHHOK BOfbI H 3aTeM IIpOw3BO]H- 
JM oOnpeyeseHHe H3MeCHCHHA AKTHBHOCTH MPM MOMOMM MaHOMeTpHyecKorO MeTO- 
qa. PesybTaTbl OMbITOB TIpHBefeHbl B TAO. 4. 
JlorapudbmMuyeckaad 3aBHCHMOCTb AKTHBHOCTH CyXxOro ipelapata JMMOKCHa3bl 
OT O3bI OO YYeHHA NpescTaBseHa NO aHHbIM TAG. 4 Ha puc. 2. 3 puc. 2 BUHO 
YTO MHAKTHBAWMA CyXOFO Mpelapata JIMMOKCHAasbl NOM JelicrBveM H3/1yYeHHu 
B sOrapHdMuyeCcKOM MacuiTaGe Takx%Ke MMeeT JIMHEMHbIM XapaktTep, T. €. MOAYH- 
HACTCA OMHOAKTHOMY M€XaHH3MY. OTO MOSBOMHeET MPOM3BeCTH pacteT PasMePOB 
MONeKYA} THMOKCHa3bl, HHAKTMHBUPyeMbIX JelicrBuem usnyuenui. Bernumna 
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WHaKTHBALMOHHOM JO3bl, pH KOTOPOH COXpaHAeTCcA Oi % UCXOJHOM AKTHBHOCTH 
bepMenTa, OlpegeeHHast MyTeM SKCTPanON AU KPHBOH ee puc. 2, cocTaBsisieT 
3,o—4-10% r, 4To COOTBeTCTBYeT 4.1U8-1,6-10%=6,4-10!8 vonnsauui B | Ma 
1 — —19 

WJIH OHOH HOHH3alHH Ha Taro Tee MJ. | 
[Ip Hamman OfHOaKTHOTO MexaHH3Ma HHAKTHBAUMH OANA HOHH3aluA ph 
UNaKTHBAallHOHHO!t lo3e MoxeT ObITh OTHECeEHa K HHAKTHBAUMH OJHOU MOJIEKYWJIbI 
(pepmenta. Ilostomy, IpvpaBHHBaA oObeM OMHOH MOJIEKYJIBI (cpepmeHTa K | 
156-1029 ma, nomyuHM JWIad ee MaCCbI (npH oOplmHOl mnmorHocTH 1,3) 
> ees - | 
1656-102? 32,02 105 nonky na “MOeKy TAP HPI Se (bepMeHTa OJI2KEH | 
cocTaBaath 2,02-107!9-61022120000. EquscTBenHHoe Npon3sreqeHHoe JO 
cux Op onpesesenHe MoseKyJApHOrO Beca AHNOKCHAasbI NO MeTORY yJIbTpa- | 


LeHTpHPYrHpOBaHHA IPHBOAWO K 3HaYeHHIO 102000 (8). Yuntpipas OWIHOKH | 
B JO3MMeTpHH H3yuYeHHH UH B_ 


olpefeleHvv aKTHBHOCTH cbep- 


iN MeHTA, MOXKHO CYUHTATb 00a 3Ha- | 
ore eg YeHHA MOJICKYJIApHOrO Beca 

G2 (102 000—120 COG) yoctarouHo » 

', 03 OH3KHMH. CieyeT OTMETHTD, | 
~04 UTO TIPH payMvallMOHHOM MeTOJe 
Os Se ompeyleseHuA MOJIeKYJIA PHOTO 
ae 200 7 a | |  Beca He TpeOyeTcA CTOIb BbICO- | 
KOH UHCTOTbI UccwesqyemMoro 


Puc. 2. JlorapudMuyeckan 3aBHCHMOCTb aKTHBHOCTH ipenapata Kak TIpHW onpeyese- 
cyxoro fpetapata JMNMOKCHAasbl OT NO3bl ooulyue- HHH JpyruMH MeTOJaMH, 4TO 
HHA (CpeqHHe aHHble JBYX CepHH ONbITOB yepes 24. quia pana paoor c 6uoxumuue- 
yaca Tlocue OOyueHHA ) 

‘ CKH a@KTHBHbIMM BéellleCTBaMH 

HUMeeT CYILECTBEHHOe 3HAYeHHe. 

M3 conoctapseHusa prc. | uv 2 BUAHO, ITO BeHUMHa HHAKTHBALHOHHON JO3bi 
WIA PasOaBJICHHbIX PaCTBOPOB JMNOKCHa3bl IpHMepHO B 5 pa3 HMKe, YeM TIA 
CyXUX Mpenapatos (oKosI0 500 ThIc. r BMecTO 3,5-—4 MJIH. r), UYTO KOMMYeECTBEHHO 
XapakTepus3yer Ooslee BLICOKYIO YCTOHUMBOCTh JMMOKCHa3bl B CYXOM COCTOAHHH. 
TakuM 06pa30M, JIHMNOKCHa3a U3 CeMsSH COH in vitro ABJINeTCA BECbMa yCTOI- 
4UMBbIM K J[eEHCTBHIO HOHH3Upyioulero U3yyeHHA (bepMeHTOM, HHAKTHBUPYIO- 
WHMCH HO Me€XaHH3My OfHOAKTHOH peakuun. YcTraHopseHue sToroO OOcTOS- 
TEJIbCTBA IIpeACTABJAeT CYUIECTBEHHbIN HHTepec IIpH TocwelyioulemM H3sy4eHUH 
BO3AeHCTBHA OOYYeHHH Ha WMNOKcHasy HM ee CyOcTpaThI B OpraHusMe paswH4- 

HbIX PpaCTeHHH. 


Mucturyt OvoxumMun um. A. H. Baxa Ilocrynusto 
Axajlemun Hayk CCCP 16 IV 1956 
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Hw cen., cep. III, 14, 109 (1936). 7 A.Sussman, J. cell. compar. Physioi., 42, 2, 273 
(1953). °C. V. Ramarrishnen, K.T. Jacob, J. Am. Oil Chem Soc, 817 
No. 8, 270 (1954). * W. Powell, B. Pollard, Rad. Res,, 2 Now 2. 109 (1955); 
a A. C. Mouaanua, Tes. gqoxn. na Beec. Konpep. mo menu. pagquonornu, 1956. 
: lr. Il. Ppysaes, Tes. qoxn. na Beec. Kondbep. no mesnu. pagnonornn, 1956. 
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Kas, Buoxumua, 20, B. 5, 611 (1955). 14 J. A. Blein,J.Hawthom,J.P.Todd, 
J. Sci. Food?Agr., 4, 580 (1953). 6 A. Frenkel, .B..-Stioneb tr nem 
C. Brown, J. Am. Chem. Soc., 63, 1483 (1941). 3 R. Holman, S. Bergstrom, 
Adw. Enzymol., 8, 425 (1948) 
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BHOXHMH 7 


3. C. KATAH 


BJIM AHHE COCTABA BY®EPHOrFO PACTBOPA HA YPEA3HYIO 
AKTHBHOCTb BAKTEPHAJIbBHbIX KJIETOK HW 3KCTPAKTOB 


({Tpedcmasaeno axadenmuxom A, H. Onapuneim 17 IV 1956) 


IIpu usyy¥eHuu ypeasbi y HEKOTOPbIX BHOB asoToOakTepa ObINIO O6HapyxKeHO 
('), YTO ypeasHas AKTHBHOCTD KIeTOK B ocdaTHOM Oydepe 3HaYHTeEMbHO BHILLE, 
YeM B MavleHHOBOM. Mexxjly TeM HMerOTCaA yKa3aHua (24), "To KpucTamaMueckaa 
ypea3a, a Take OUHINCHHbIe NpenapaTbl (epMenTa noaBsaroTcs cociaTHbm 
6ydepoM, a MaJICHHOBbI ABAeETCA JIA HUX WHepTHbIM. Ha ocHope u3y4eHHA 
KHHETHKH THAPOMH3a pasHUHbIX KOH- 

WeHTpauufli MoveBHHbI HM onpefenenua — (2 N-NH,) 

KOHCTaHTH! Muxasnuca Ky Oblio mpu- GS T [apes 
-3HaHO (*), YTO MOJaBsIeHHe ypea3b! Poc- 
(aTHbIM OydepoM HOCHT KOHKYPeHTHbIIi 
XapakTep. 

TouHO Tak 2Ke HEOUNINIEHHbI Npena- 
paT ypea3bl, NOJIWYeHHbIM HaMH U3 BOJ- 
HOrO 9KCTpakTa COeBOH MYKH ocarxKjle- 
HH€M alleTOHOM (°), OblJI MeHee AKTHBEH 
B docdaTHom Oydepe pH 6,4, uem B Ma- 
JIEHHOBOM Oydepe c Tem Xe pH (co. puc. 

1). Dro oco6eHHO pe3KO MpoABAAJIOCb 
pH HH3KHX KOHIWeHTpaluAX MOUCBHHEI, 
YTO CorsjlacyeTcA Cc TeopveH KOHKYypeHT- 
HOrO MHTMOupoBaHuaA (7). 


Ypea3Hawd# aKTMBHOCTb onpeeusa- 
JaCb MO CKOpocTH ocBoOowKyenua NH} / 
u3 cmMecu | MI MUcHbITyeMOoH mpoOni c 0 G5 10 15 20 vat 
1 ma OydepHoro pactBopa, CofepKa- pyc. 1, 3asucumocrd aKTHBHOCTH ypeasbl 13 
mero 2% moyveBHHbI, 3a 2 vaca mpH 20° — coesoli myKu oT cocraBa 6yepHoro pactBo- 
B lapacbHHOBbIX YalKax Jia Audpysu- pa. / — Manennosbiii Oyhep pH 6,4, 1% 


+ 76 MOUYeBHHbI B peaKUHOHHOH cmecu; J] — doc- 
a EO DOOT PCAC ITE. NH, (*). dbarupii Oydep pH 6,4, 1% moveBnuBr; 


CpaBpHeHve (pepMeHTaTHBHOH aKTHB- //J — masennoppiit 6ydep, 0,1 % moueBn- 
HOCTH cycneH3Hi KseToK Azotobacter 4; IV — hocdatublit Oydep, 0,1% Moue- 
agilis, A. chroococcum, Proteus vulga- ae 
ris (luTaMMbI nosyueHb! v3 Mucrutyra 
mMukpoOvomorm“ AH CCCP) u Micrococcus ureae (I1uTaMM BbI,euIeH B. UU. Jlw- 
6uMOBEIM (*)) MOKa3aIO YHHBePCasbHbIt XapaKTep 3aBHCMMOCTH ype3HOH aKTHB- 
HOCTH OaKTePHAJbHBIX KeTOK OT cocraBa OydepHoro pacrBopa (cM. Tau. 1). 
UJrammer agoroOaxtepa u M. ureae BbipalluBasucb B a9pupyeMoln kysbType 
(8) Ha cunTeTuyeckol cpege, a P. vulgaris — Ha Maco-lemTOHHOM arape. 

AnanorvuHble OMDbITHI ObIIH TpoBefeHbI Cc OeCKJICTOUHbIMH 9KCTpakTaMi 
P. vulgaris, nomyYeHHbIMH MyTeM pacTHpaHuA TpeXKPaTHO NPOMBITHIX KJIeETOK 
C H3MeJIbUCHHBIM CTePHJIbHbIM TeCKOM; MOcMefyloulero OTeeHUA OCTATKOB 
KeTOK WeuTpudyrupopanvem mpu 6000 06/mun u uAbTpOBaHHA IKCTPAaKTAa 
yepes MeMOpaHHbiii OakTepHalbubid duJbTp. 


Ypeasnan axmubyocme 
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DepMeHTaTHBHAaA AKTHBHOCTh TAKHX SKCTPaKTOB, KaK H Ipenapata ypeas3pi 
H3 COCBOH MYKH, OKA3a/laCcb B (poctpaTHOM Oycbepe 3HAUHTeJIbHO HWKe, YEM B Ma- 
JIGHHOBOM (cM. TaOs. 2). 


Tear Hara a T 2 Oopaied es 


Ypea3Had aKTHBHOCTb OakTepHasbHbIX Cy- 
cneH3HH B pa3uIHUHbIX Oy@epHbIx pa- 
‘cTBOpax (cycmeH3HH aszoTOOaKTepa Hu P. 
vulga.is cozepxain 4 mr o6mero N B 
4 ma, a cycneH3ua M. ureae—1 mapy | 


Y pea3Had AKTHBHOCTb KJIETOK H 9KCTPaKTOE 
P. vulgaris. CycneH3Ha HM 9XCTpakT cozep- 
ann 1 mr oGuero N Bf mua 


KeTOK B 4 MI) Cycneu3ua KsaeToK | 9 ictpaT 43 KMeTOK | 
Tau- Pie tt hae ee i aes Tort > 
ROM = é b @ a 

doch. ivan HOCTb Doep. ya es Many | 
Bugel Oaxteputi pore, ee Sah Pie Creu ohren ae et | 
A. agilis 0,701 0,6€0 0,5 4567244 0 FON 286_ “Oss 7am 
A. chroococeum 0,602 0,435 450. 143, S15 22,0060) 0 A20N Tila 
P. vulgasis 6,487 3,481 1,5. | 4,889.1 2,907) )+ 1,442 a | 

M. ureae 0,014 0,007 OG AO | Ae |) a 2x0 = 


TakuM o6pa3oM, 0 OTHOWIeHHIO (pepMeHTa K cocTaBy OydepHoro pacTBopa, 
OakTepHasbHadA ypea3sa He OTMMYAeTCA OT PEPMeHTA PaCTHTeEMbHOTO MpOuCcxom*- 


. JlCHHA. 
(me N-NH,) 
30 
(me N-NH,/ | 
Zo) QS 


20 


Ypeasnaa anmubnocme 
“M 
Bs 


SpeusHun anmubnucme 


a Qs 10 18 20 wae / 1§ 20 uh 


Puce. 2 Prue. 3 


Puc. 2. SaBucuMocrb ypeasHolt aKTuBHOCTH CycieH3Hu KeToK Proteus vulgaris or cocraBa 6y), 
epnoro pacrsopa. J — dochatuplt 6ydpep; JJ — cochatupii 6yhep, nonnxeHHoe POs; I] — 
MaJIeHHoBbIA Oypep; JV — cocarubit 6yhep, 5-10 4 M 2,4-nunurpodenona; V — wateacame 
6yep, Nouw*KeHHOe pO2; VJ — masennosblit Oyep, 2,4-AuHuTpoderow. | Ma cycneH3HH cofep| 
»#aa 1 mr o6ujero N 

Puc. 3. 3aBucuMocrb ypeasHoli AKTHBHOCTH 9KCTpakTa u3 KeTOK P. vulgaris or cocraBa 6ydef' 
Horo pacTBopa. OOo3sHayeHHsA Te Ke, TO Ha pue. 2. | Ma aKCTpaKra cosep2xan 1 mr o6mero N 

| 


BoM WOocTaBseHbI ONbIThI, B KOTOPbIX [bIXaHHe CyYCHeH3HH KeTOK P. vul} 
Zarls H 9KCTPaKTOB W3 HHX NOMaBAIOCb NYTeEM NOYTH MOMHOrO yanenuan O 
U3 OKpyKalomulenh armMocdephi, a OKUCMNTeMbHOe (choccbopumUpoBaHHe — jo6aB4 


HOS 


| 


eHueM 2,4-MHHTpopeHowa (B KOHeYHO KOHWeHTpanuu 5-10-¢ M). B mepsom 
Iywae B HapyXHOM KOJIbile YauiKH KonBes napadHHoBbIMu Neperopo,Kamu 
reAaCb KaMepa, B KOTOPYy!O HasluBasicd 25% pacTBop nuporasiona B 40% 
aOH. Uepes 6—8 uac. nocie repMerTusalluH YalleK IpHMaBseHweM CTeKJIAH- 
bIX KPbILUeK, MPH NOMOULM MeAMUMHCKOTO IUMpHila B YallIKH BBOAMOCb 0 | Ma 
yCHeHSHH WIM 9KCTpakTa. PesypTaTbl (CM. pc. 2 H 3) MOKa3bIBaIOT, UTO LO6aB- 
eHHe 2,4-(MHUTpOeHoa HIM MOUTH NOWHOe yanenne O, CHMKANO ypeasHyto 
KTHBHOCTb KJIeTOK B OOONX OydepHbIX pacTBOpax, HO He BJIMAMIO Ha AKTHBHOCTb 
<CTPaKTOB. 

@epMeHTaTHBHaA AKTHBHOCTb IebHOl OakTepMasbHOl KJIeETKH 3aBHCHT OT 
KTHBHOCTH (PepMeHTa HW CKOPOCTH MpOHHKHOBeHHA B Hee cy6cTpaTa. CKopocTb 
POHHKHOBeHHA CBA3aHAa C OOLIHM OOMEHOM BellleCTB B KJIeTKe, B TlepBy!O OUepesb 
Abixanvem ('0 12), vw TpeOyer 3aTpaTbl KeTKON 3Hepruu (!*). BansauHe cocTasa 
yepHoro pacTBopa Ha *PepMeHTAaTHBHYIO AKTHBHOCTb I@JIbHbIX KJIeTOK, Kak 
AHO H3 pe3yJIbTaTOB MpHBeJeHHbIX OMbITOB, TeCHO CBA3aHO C HpoleccaMy, 
SeCIeYHBAIOWHMH MIPOHHKHOBeHHe B KJleTKY MOJI€KYJI MOYeBHHBI. OHM 3 
AKHX IIPOWeCCOB ABIAIOTCH peaKUHH OKHCAHTeIbHOrO (pocdopHsMpoBaHHA, 
OCTAaBJIAOULHe SHEPrHio, HEOOXOAMMY!10 AIA NPOHHKHOBeHHA CyOCTpaTa B KJeT- 
y. (HeoOxoqumMo yKa3aTb, UTO ypea3a y OakTepHit ABMAeTCH BHYTPHKMeTOU- 
bIM (pepMeHTOM (*).) 


Toctynusio 
16 IV 1956 


UHTHPOBAHHASA JIATEPATYPA 


me ieee tO OMIM OLB. Oo. 6 Gan Koa ane TATA OO Nolomicod (19b4)cu ue) Kae Mumm Elecite 
,C. Niemann, J. Biol. Chem., 177, No. 2,601(1949). *G B. Kistiakows- 
AD Cauca n del diomieet=all, J, Am: Chem. Soc, 74; No. 20, 50151952). 4G. Be 
istiakowsky, W. H. R. Shaw, J. Am. Chem. Soc., 75, No 4, 866 (1953). 
A. H.Beusnosepckui, H.W. MWpockxypaxos, Mpaxruyeckoe pykososcrBo no 
1OXHMHH pacteHHu, M., 1951. 6H. Il Memxosa,C. E. Cepepuu, Ilpaxrukym 
) 6HOXuMHH 2#KHBoTHBIX, M., 1950. 7B. VW. Jl1w6umMoB, Mukpo6uonorna, 24, Ne 2, 
90 (1955). 8 B. HU. JIw6umos, Muxpo6vonorna, 23, Ne_ 5, 584 (1954). 
D. B. Sumner, Methoden Fermentforsch., 2, 1987 (1941). 1° 0. A.Ca6uuHuH, 
H3HOJIOFHYeCKHe OCHOBbI MMTanua pacrenui, M., 1955.  W. J. V. Oster rove 
én. Physiol., 35, No. 4, 579(1952). 12H. Davson, J. F. Danielli, The perme- 
dility of natural membranes, 2 ed., Cambridge, 1952. 48 @usuosorua Gakrepuh, VWI, M., 
154. 
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Jlokzayp Akagemun nayr CCCP 
1956. Tom 110, Ne 4 


BHOXHMH;} 


H. 1. KOSbMHBA, B. H. WJIBHHA u JI. A. BYTMAH | 


KJIEMKOBHIHbBIE BEJIKH SEPHA PKK 


(ITpedcmaeacno axademuxom H. B. Lluyuneia 10 1V 1956) 


[lutatesibHad UeHHOCTb H MYKOMOJIbHO-XJIeOONeKapHble CBOHCTBa 3epH 
31aKOB B 3HAUHTeJIbHOM CTeMeHH 3aBHCAT OT KOJIMUeCTBA H CBOHCTB ae 
WHXCA B HEM GeJIKOBbIX BellecTB (',). Hannune B TueHvue CevIKOB, CMOCOOHBS 
Ip JoOaBMeHHH BObI HAOyxXaTb, OOpasyxA YUIPyru BNACTHUHBIM CTYAeHb KJeH 
KOBHHDI, OOYCOBHBAeT BO3MOMKHOCTH NONYYEHHA XOPOWO PaspbixXeHHOr’ 
ylerko ycBosemoro xsieOa. Ha nporaxKeHHH MHOFHX JeCATHMeTHH CYHTAJOCb, YF 
KeHKOBMHY ciocoOua (OpMupoBaTb TOMbKO NWeHHUAa. Padoramu I]. Ulnoae 
(°?) w M. Camconosa (*) Obluio WOka3aHO HaJMUve KJIeHKOBHHbI B 3epHe AYMe 
W HeKOTOpbIX APyrHX 31akoB. OcoOeHHO MHOrO KJIeHKOBHHHbIX OeIKOB Cofep 
*KUTCA B CEMeHAaX HeEKOTOPHIX BAOB ubIper (Agropyrum glaucum, A. elong) 
tum), rHOpvybl KOTOpOTO C MILeHHI 
TAaKXKe OTMMYVAIOTCA BbICOKOH Cocoon) 
Cofepxkanve a30Ta BO pakuMAX, H3BJIC- CTEig K HAKOMVJICHHIO GeKOBBIX Belllec 
Ka@€MbIX H3 pxwaHou WH TMIWeHHYHOH MYKH (5) Ho BorIpoc 0 KneiiKoBune p» 


pa3JMUHbBIMH pacTBOpHTeJIAMH 
228 OcTaBaJiCA BCe ellie HeEACHbIM. Coo6uil 


IPA aise al 


Asor pacrnopu- Hve I]. UlnOaepa (°,”) 0 nonyueHH 

Ont eye ee | ee bpukoa =: KuleliKOBHHbI TyTeM MpAMOrO OTMBIEE 

Ofidadl She oe agora re HHS H3 pxaHOoH MyKH He ObiIO no} 
‘see | <0, | cuupn|  Couere. == TREK EHO ApyrHMN UcCme_OBaTeAsIM| 

| en | 2% ts Oyiako BCKOpe Nocie OnyOHKOBAaBE 

padot UlnOaena nosBuaHcb coobuleHy 

Kennuurxema, Teqgeca u Anyepcos 

Poxanaa (§,°) O TOM, UTO HM yjlaslocb nowgyun} 


MV Ke lee 2 OO ate 2a oon aor) 


Poxanaa 4 Pp2KaHYto KJIeHKOBHHY NYTC€M 3SKCTpai 
muna 2/2, 75 28.3 | 20.2 31 5 pOBaHHs OeKOB CaObIMH OpraHHye 
Tmenny- KMMH KMCJIOTAMH, T. e@. MeTOJOM, pe 
Had myKal 2,20 | 15,9 | 43,6 | 40,5 joxeHHbIM Jly3ena (1°) qua v3BneveH 


NMWeCHHYHOH KJI@HKOBHHBI. 

B HacTOsIleM HCCeqOBaHHH MbI NOCTaBHIM 3ajauell NpoRepuTb WauHi 
9THX ABTOPOB H YTOUNMTb yCJIOBUA (POPMHPOBAHHA KJMeliKOBMHbI p2KH. 
Matepuasiom Jini paOornl cry KUM OOpasiibl MYKM 30/1bHOCTHIO 0,79 u 03) 


NOJYYEHHBIE PasMOJIOM px copta M3sympyuand Ha NaOopaTopHOH MewbHMI 
OOulee cofeprKanve a30Ta B HUX M a30Ta GeIKOB, paCTBOPMMBIX B pa3sHUHI 
pacTBOpHTesAx, ipecrapsenHo B Ta6n. 1, B CPaBHeHHM C TeMM >Ke JAHHbIMH ql 
IMMeCHHUHOH MYKH. 
B nepBoi cepHu OnbITOB [ist HSBeYeHHA KNelKOBUHHEIX GenkOB TIpHMeH 
Jlacb MeTojuka Jlysena B MojuduKaunu Kennuurxema, Teqqeca u Anjepcor 
Tlocl nepeyqBapHtTebHOrO yasieHuA BOMOPpacCTBOPHMBbIX BeLeCTB HaBecKa MY} 
saiMBanach 0,01. MypaBbuHol Kucorol unocae 10-munyTHoro SHeprHuHd 
BCTPAXMBAHNA Wentpudpyrupowasacb. Tlonyyenuyto onaeciupyrioulyio Xi 
KOCTb QHJIbTPOBAIH Yepes CTEKMAHHYIO BaTY HM OCTOPOXKHO HeliTpaNnsoBe 
HaCbILeHHbIM pacTBopoM Ca(OH)s. Tipu pH 5,8—6,0 spmagan o6unbubilt ocand 
OTCNABLUMHCH 3aTeM OT pacTBOpa lenTpudyrupoBannem. Tonyyeunuiit Ta 


610 


lyTemM mpenapat lpegcrapaser cool THIMYNDI KNeMKOBMHHBI CTYReHb, HO 
cmaObli‘ HW MamoaulacrHunbiit. 

TouHoe onpefeienve BeAMYHHBI BbIXOJa STO cBIPOi KueliKOBHHDI 3aTpyJ- 

_HUTeMbHO, TaK KaK W3 Hee TPyAHO OTKATb u36bITOUHyIO Bary. B pa3MuHbIx 
ONbITAX KOJMYECTBO CbIPOH KJeCHKOBHHbI, OCAaxCHHOM M3 MYypaBbuHOKUC.OrO 
_pactsopa, KosleOanocb or 5,3 409,3% Beca myku. BaaxknoctTh cTyqHA TaKxKe 
CHJIbHO Bapbupyet — or 70 yo 86,9%, BEIxog cyxol KnelKOBHHBI — or 1,03 
Ao 1,76% Beca Myku, pH coqepxKanuu Geka (N X5,7) B CyxXOM BemlecTBe B npe- 
fenax 77—91% (Ta6n. 2). 

Ofuako stor cnaOpili, MerKO pacTs>KUMbIli CTYJeHb UpH jasbHefiwWemM ocTo- 
PO2KHOM TIPOMBIBAaHWH Pe3KO U3MeHAeTCA. C BONO yYXOAUT HEKOTOPOe KOMHYeCTBO: 
KpaxMawla H MHOrO pacTBOpH- 

MbIX B BOfle yrI€BOJOB, B OCc- Ta6auma 2 


- HOBH i. - P 
OM CJIH3CH Ilo Mepe po KounuectTBo H COCTAB KJICHKOBHHbI pau H MUIeHHILbI 
MBIBaHHA CTYJIeHb CTAHOBHTCHA 


Bce Oolee CBASHBIM HM 31aCTHU- HSuMon kostaoulil > se 
-HbIM, Tipeppatlatcb, HaKOHell, epee mp 
B HACTOMMLYIO KpelKy1o Kueli- Opnaect Bt Badia 
KOBHHY, TOXKJeCTBeHHY1O TiLle- CBIpOH | cy OF 8 se ne 


HHUHOH, C yebHOH pacTaxKu- 

MocTbY 0,02 cm/muu. Ilo pnax- 

Hoctu (66,7%) sta KuelikopuHa Pavan myxa 1} 6,< 1,€0 79,20 16,07 91 , CO 
srarensio Omunxe x nuseune- Pavan wyxa |] 2.40 | 1:03 00/0] 168] ge 
HOW, JEM HCXOMHbIM, OCaKMeH- [Ipenapar Ces 
HbIM H3 pacTBopanpenapat.[]o- _ Kos pxu 202,00) 58,0 
WyueHHbt B STHX oMbITax He- !IweHnyHadmyxKal 25,10] 8,7 


3HAUHTEJIDHbIM BbIXO/[, elle He 
MOKA3bIBaeT, YTO coseprwanne KJIGHKOBHHbI BO PpXH B3HAUHTeEIbHO HUKE, 


yemM B nieHuue. M3 tTa6n. | BuyHO, YTO TiWaqMHOBad (pakuMA cocTaB- 
diset oKo0 40% Bcex SeKOB pxKAaHOH MYKH, a OOmee CosepKaHNe KeKOBUH- 


HBIX OeNKOB (T. e. COuLMIi GeOK MyKUM 34 BbIYeTOM pacTBOPHMBIX B 5% KeSOs 
6enKOB)—oKosI0 80%. CreqoBatenb- 


Ta6auna 3 HO, B HCCeOBanHOM OOpasile pH Co- 
Jlep2KaHHH KJIEHKOBMHHbIX OeJIKOB. 
9,5% BbIXO] CbIPOM KJeCHKOBMHbI MO 


0 170,00] 16,63 | 94,80 
0 165,40] 15,€0] 88,90. 


Auauin3 fmpeldpaToB €eJIKOB prKH H MUICHHILbI 


5 a won ‘paviun b -P Obi AOcTHraTe 21% BecamyKu. Ogna- 

S2 Sure Bae KO Ip OOpaGoTKe Myku V,0O1 a My- 

Oe er er =<5.  PaBbWHOM KUCJIOTOH B pacTBop tepe- 
Bees xo wa atl 32:5 XOJMT JMIUb OKONO 30% KneHKOBUH- 

Het |aex| Te |? S68"? pix OeKoB, a UpH Helirpanusaluu. 

“ ppimasaer JIMLb TMOMOBMHa pacTBo- 

Vis pxanoii peHHon Ppakunu. Jlanbueimee ocax- 
MYyKH 12,15|69,20] 6,00|59,£0] 34,€0  MeHHe KJICHKOBHHHbIX OeKOB U3 9TO- 
Vs nuenuy-| oh ae TO pacTBOpa MOXKeT ObiTb OCTHTHYTO 
won myku |16,£0/94,18] 5,€0| 48,30] 46,60 joOannenem unelirpanbuix coseii, 


HanpuMep xsiopucToro HaTpus. Bon- 
poc 06 yCOBHAX NOMHOrO pacTBOpeHHA HM OCaKeHHA KJeHKOBAMHHBIX Oe/KOB: 
PKU HYyKMaTcH, CeLOBATebHO, B JlaIbHeHINeM H3yYeHHH. 

Bo Bropoli cep OMbITOB KJeHKOBHHHbIe OeIKH BbIJeIAHCb M3 p2KaHol 
myku merojom [ecca (!'). Cycnenqupopannas B CMecH OeH30V1a C XOpodopMOM. 
(ynenbubili Bec 1,38) myKa uentpudyrupopanacb B Teyenve 10—15 MuH. npH 
3000 06/MHH MW OCTaBUIaACA BO B3BeEWIGHHOM COCTOAHHH TOHKAA MYTb OTe AAC. 
OT ocayiKa B JeluTembHy10 BOpOHKY. IJpu oOaBsenuu HeKOTOpOrO KOJINUeCTBA 
9bupa BSBEIeHHbIe YACTHUbI OCefau; UX NepeBowMH Ha PuILTP, NpoMbiBasH 
avpoM M BBICyWMBaiu B S9KCHKaTOpe. Tlonyyenubli npenapar NpejcTaBlAn 
coOoli TOHKHM MopowioK, coseprxKammi 12,15% asora umm 69,4% Oenxa. Uc- 
cyleOBAHHe CFO B 3JIEKTPOHHOM MHKpOCcKonNe MOKa3zalO, YTO OH COCTOHT M3 FacTHLL, 
Geka, aHaJlOrMuHbixX OeKaM SHJOCNepMa, PaCnONOKeHHBIM Mey 3epHaMy 


a* B14. 


«paxmana (Zwickelprotein), noryyenHpim Teccom 43 MWIeHHYHOR MYKH, a | 
3TUX OeNKOBbIX YACTHI, WOMaalorca eMHHUHbIC KpaXMaJibuble 3epHa: [lomy- | 
4eHHOe IPH TPeXKpaTHOM H3BJe4eHHM KOMIMYECTBO Mpenapara cocrapsser 3,1% | 
-peca MYKH. | 

[IpupefeHHpit B Ta6. 3 aHalM3 STOFO Mpelapata NOKasblBaeT, YTO PlaBHYy!0 
accy ero OeKOBOH PpakUMH COCTAB/IAIOT KJIeHKOBMHHbIe OesKM — pacTBOpH- 
Mibiii B 70% cnuprTe rivaqvH M HepacTBOpHMbI roTeHun. AHaJsIOrH4Hblh mpe-— 
napat, NOy4eHHbI 13 MIMeCHHYHOM MYKH, COJepxXUT OovIbIe OeKa, HO 10 CyMMe 
KJI@HKOBHHHBIX OeKOB ero OeIKOBad (PpakWHA Ou3Ka K TepBOMy Npenapaty; 
HO COOTHOMeHHIO TvinaqWHa HW PyOTeHHHAa OeIKHM MIMCHHUbI M pr OTIMUAIOTCA 
MexKy coOoH He Compile, YEM B KJCHKOBHHHbIX OeNKaX TIWeHHILbI pasJIMYHbIX 
paHioHOB mpov3spactanusa (7%). 

Tipu 3amemHpaHHu C BOOM H30JIMpOBaHHble 43 pXKAaHOH MyKH OMMCaHHbIM 
MeTOJOM GesIKOBbIe BelllecTBa ObilcTpO OOpasylor yupyroe H 3acTH4HOe TeCTO, | 
H3 KOTOPOrO JIerKO OTMbIBAeTCA KJICHKOBHHA, 10 CBOMM (HSHYeCCKHM CBOHCTBaM 
HEOTIMYMMAA OT NUICHHYHOH; B Mpolecce OTMbIBAaHHA NOUTH He OLlyulaeTcs 
CIM3MCTOCTH, XapakTepHOH Jia p2aHoro TecTa. Bpbixoy cbiIpoH KJIeHKOBHHbI 
cocTaBaser 202—208% mo OTHOWeHHIO K Becy penapata, cyxoH 50—60%, 
KaK H MOKHO OblIO O%KUaTb, YAHTHIBAA BbICOKOe COeprKaHHe B HEM KJIeMKO- 
BMHHDIX OeJIKOB. | 

[IpopeyqenHad paOota 1oKasasia BO3MOXKHOCTh TO YYeHHA KJ€HKOBHHbI pxKH 
ABYMA cmoco6aMH. 

[lepBbii u3 HHUX 3aksIOUaAeTCA B PaCTBOPCHHH KJICEMKOBMHHbIX OeKOB CJla-| 
ObIMH OPraHHYeCKHMH KHCJOTAMH H MOCJIE/LYIOWLEM OCaxKeCHHH UX IPH HeHTpa- | 
IM3alH. Suavenve IpesBapuTebHO! OOPAaOOTKM MYKH BOOM, BEPOATHO, 3aKJIO-| 
gaeTCH B yasleHHH OONbWeH YaCTH CJIM3eH, IPeNATCTBYIOWHX CMMAHUIO OT- 
JI@IbHbIX UAaCTHI PHA paTHPOBaHHbIX O€JIKOB B CBASHbIM CTYeHb (1%). | 

Bropok llyTb NOJyYeHHA pxXaHOH KeMKOBHHbI 3aksiOUaeTCA B USBJICUeHH 
OeNKOB (PpakUHOHUPOBaHHeM YacTUL MYKH M0 yebHOMY Becy B Oe3sBOAHOH cpere. 
B 9TOM cylyuae TaKxKe HECOMHEHHO MPOHCXOMMT yaeHve Sobel UacTH CJ 
3HCTHIX BeULECTB, KOTOPble MoMaaoT BO (ppakUMIO, COMepxKalllylo KPaXMaJIbHbIe} 
3epHa. 

PesybTaTb! HalleH paOorbl MOMHOCTbLIO TOTBepAvIH cnocoOHOcTh G6eKoOB! 
pxku (POPpMHpoOBAaTb HaCTOALIMH KJIEHKOBMHHbIN KOMMJIEKC, a CJI€OBATeIbHO,| 
u OM30CTb HX K OeKaM NWeHHUbI. BMecte c TEM 3TH JAHHbIe 9KCHEPHMCHTAJbHO| 
OOOCHOBBEIBaIOT BbICKAasaHHYyIO DenmenOeprom (1%) rumoresy O TOM, 4TO rlaB-} 
HbIM IIP€MATCTBHeEM K OOpas0BaHHIO CBA3HOM KJICHKOBHHbI B P2KaHOM TeCTE AB-> 
MACTCA HAJIMUNE B PHKAHOH MyKe 3HAUHTEMbHOFO KOMHYECTBA CIM3MCTHIX BELLECTE: 

IIpumMeneHve OMMCaHHbIxX BbIMe MeTOJOB H3BJeueHHA OeNKOBbIX BeLILECTB | 
CHOCOOHDIX POPMHPOBATb KJICHKOBMHHbIN KOMMMVJICKC, OTKPbIBaeT GOWIbIUMe BOS- 
MOMKHOCTH JIA U3YYCHHA SeEpHa TEX 31AKOB, JIS KOTOPHIX Cle HE PeIeH BOMpPO?. 
Oo HawMuuH B HAX KJICHKOBHHbI. 


Bceco3Hbl Hay 4HO-HCCIeLOBaTeIbCKHH Tloctynnvio 
HHCTHTYT 3epHa H MpOAYKTOB ero NepepaborkKu 10 IV 1956 
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JoKkaayo Akayemun nayr CCCP 
1956. Tom 110, Ne 4 


BHOXHMH ff 


| Cc. M. TIPOKOWEB | » A. K. POMAHOBA 


®TOPALWETATHOE TOPMODKEHHE JibIXAHHS 
WH B3AHMOMPEBPALWWEHHM OPFAHHYECKHX KUCGJIOT 
B PACTHTEJIBHOM TKAHH 


({Ipedcmaeaeno axademuxom A. H. Onapunoa 18 V 1956) 


3a mocueqHee AecaTHJeTHe B H3yYeHHH PepMeHTATHBHBIX MpOLleccoB WHKJaA 
qM- WH TpuKapOOHOBbIX KHCJOT NOJYYH NpHMeHeHHe HOBbIii cneunduuecKuii 
MHTHOUTOp — CTopalleTat, ABJIAIONIMHCA JOBObHO CHJIbHbIM AJOM JIA 2KHBOT- 
HbIX. TaKHM 2Ke CHJIbHbIM TOKCHYCCKUM JleHCTBHEM OOJlaaloT MeTHJIOBbIL HW 3TH- 
JOBbIN SPHPbl MOHOMTOPyKcycHoH KHCMOTHI. YcTaHOBJeHO, 4TO TOpMOsaMee 
jeHicTrBue dropalieraTa Ha TpHKapOOHOBbI WHKJI JIOKaJIM30BaHO B 3BeHe, TIPHMbI- 
KalOlleM K JIMMOHHOM KHCJoTe. PayomM uccwiefqopanul (', 2) ycraHoBseHo, 4TO 
(bTopauieTaT, MOOOHO alleTaTy, cmocoOeH KOHJeHCHPOBAaTbCA C OKCasoaleTa- 
TOM, OOpa3yA (TOPUMTpaT, KOTOPHI MpOABJAeT ChelLu@uyecKkoe HHTuOUpyroulee 
jleHicTBHe 110 OTHOWEeHHI0 K akonuTase. Jub B CaMoe NOcueqHee BPeMHA B JIMTe- 
paType CTaJId MOABJATbCA COOOMEHHA O MPHMeHeHHH Topalietata JA usy- 
YeHHA TPHKapOOHOBOrO WHKJa B paCTHTeJIbHOH TKAaHH, XOTA B OONaCTH OMOXHMHEK 
MKMBOTHOH KJIETKH STOT peakKTHB yKe MOJYYHJ WHpOKOe MpHMeHeHnue. 
B cBxA3H C STHM MbI CYHTAJIM MOJe3HbIM HCNOIb30BaTb 3TOT HOBbIM WeHHbIH 
cnoco6 H3y4eHHA TpHKapOOHOBOrO UWMKJIa MpPpHMeHHTeJbHO K TKaHH KIyOuel 
HM JMCTbeB KapTodeA B ONOHeHHe K HalUMM TIpebIyMIMM UCCIe,OBAaHHsAM.,, 
MpOBeJeHHbIM pyrHMu MeToyamn (?,*). 
Cuutes cbropatierata Obl ocylecTBJIeH HaMH 110 MeToyly K. TppuuKkesn4y-T po- 
XHMOBCKOrO H coTp. (°)*. 
PeakUHOHHas CMeCb, CcOsepxKallad 250 Ms MeTusIOBOrO a:Hpa MOHOXJOpyk- 
cycHo kKucuoTbI (T. Kun. 130°), npegBapHTebHO BHICyWeHHOrO Ha rpavyJu- 
poBaHHpim CaCle, uv 149 r @ropucroro kanua, MpoKaseHHOrO B Mydeue pu 300°,, 
HarpeBaslaCb BO BpalllaiouleMCA AaBTOKJIaBe EMKOCTbIO Ha 500 Mul B TeyeHne 10 yac- 
mpu 190—200°. DKuaku mpofyKT peakUMuH JeKkaHTHpoBacaA HW pa3sroHsAJICst 
Ha 3bdeKTHBHOK (bpakUMOHHPOBOYHOH KOJIOHKe. 
Merusopnlit sup MOHOTopyKcycHOM KuCOTHI NpescTaBasner coOo Oec- 
IWBeTHYIO TOJBH2KHYIO XKUAKOCTb C 3alaXOM, HallOMMHaIOUMM 3amaxX STHJI- 
auetata. T. kun. 104—105°. 
Jlonyckas, B COOTBETCTBHH C HMeIOWIMMHCA JMTepaTyPHbIMH JaHHbIMH, TO 
ToKcHYecKoe elHCTBHe 9STOrO 2:Ppupa OOA3AHO COOCTBeHHO (propalieTaTy, JerKOy 
oOpasylolleMycA B YCJIOBHAX 2KUBOM TKAHM NyTeM rHApodMTHYeCKOrO paca 
—ocbupa, Mb mpoBestH HaliM OnOxHMHYeCKHe MCCIeAOBaHUA C MeTHIGTOpalleTaTOM 

(M@An). [Ipexye Bcero Obl0 HCMbITaHO BJIMAHHe 9TOTO IipenapatTa Ha [bIxaHHe 
- OMTHKOB KyOHeM KapToderA. OnbiTbl NpoBOsuIMCb B annmapate BapOypra mo 
_ MeTOJINKe, ONMCAHHOM JIA ONbITOB C NIpHMeHeHveM Masouata ('). IlomHoe Top- 
-MoxKeHHe normomenua O2 u Bbijenenua CO2 moMTuKaMH KTyOHe KapTodbena 06- 
-HapyxeHo mpu.0,05 M konuentpaliuu uurnOuropa. JloOapKa B STHX YCOBHAX 
0,05 M pacrsopog cykuMHaTa WIM (yMapaTa Ha HeEKOTOPOe BpeMA 3ajepXKH- 
_ BaeT mposBsleHuve MHTKOUpylomero JexcTBaua M@®Au na norsomenne Oz (ra6u. 1). 


* Apropbl [MpHHOCAT HCKpeHHIOIO OarofapHocTb CoTpyAHHKaM wa6opaTopuk akaJl. 
VW. JI. Kuynanna, oxasapiuivM coxericTaHe MPH MpOBeeHHH CHHTe3a (propanerara. 
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Tipu Menpinx Konyentpaunix M@AL (0,020—0,025 M) B mepsple ae 
Onbita OObIdHO HaGwlIOfaeTrca HeEKOTOPAaN AKTHBANNA NOPOMeHnA U2, C a 
Wlaicad 3aTeM pe3KHM, IpaKTHYeCKH NOJIHbIM TOPMOXKEHHEM. eee ole 
THTb, UTO TOPMOMKCHHE BbIMeeHHA YTACKUCOTHI, Kak mmpaBaslo, OOHnap) 
BaeTCA C MepBbIX KC MHHYT BOSeHCTBHA MOAu. 


Tao6daunna 4 Ta6Omuna 2 
a ry 


Ba é } Ta Ha : 
sone ign hae eR Cte Bausnue M@OAnw Ha jblxaHHe JIHCTbeB 
alleTaTHO K : , eu ? Tbh OMbiTa 
ea KayOHel KapTopena (B wwJ KapTope.ts sa Ts laa 
Os 3a 30 mun. na 1 Pr cBexKero MaTepHa.ta) 
gl is An ZF B % OT KOHTpOWJA 
BS a =e S KonuenTpa- Tpixar. 
S50 =I = os S ss& una MPA | no-none- | BEIflevte- Kosb¢uu. 
OO S = iste 2c (Mout) Hue O. HHe CO, 
Se a x ZS5 Sse 2 
geez} & iS eon | ase = 
masgel x oS S+3 | ste 
7 0,01 80,0 30,14 0,43 || 
Bayt tea iel Yellin, ters lgnt int 0,02 | 30,2 | 10,2 0,39 
CD 123,08 0,0 Nps) 19,4 ’ 
GO) 25.70) 00 7,4 0,0 


Boppou u corp. (°) rakxke noka3aid TOpMOxKeHHe NorjomeHHa Oz al 
KaMH KJlyOneli KapTodbein B MpHcyTCTBHU dropaterata. 

Tlocranopka onpiros no Banuanuio MA na Abixanne HCTbeB kapropens | 
HECKOJIbKO OTMHYAeTCA OT OMMCAHHOTO BbILUe MeTOJa, NPHMeHABUIerOocA JIA 
JOMTHKOB KyGueli. 3 HCTOBbIX TACTHHOK, BbIPe3aHCb AMCKM HaMeTPOM 
0,7 cm. Hapecku juckop no 0,5 r uHdpubTpupoBatucb 0,01 nan 0,02 M 
pacrBopamu dropaietata. KonTpoyem' 
CLY2KWIM JMCKH JIMCTbeEB, HHDHIbTPH- 
Bumsanne wurpara Ha (ropaueraTHoe Top- pOBaHHble AeCTH IIA pOBaHHon BOON. 
MOMKeHHE UbIxXanHHnA ee Kaprobe ns Ilo OKOHUUAaHHH HHDHIbTpalun TUCKY | 
{cpeqHue H3 ABYX ONbBITOB, MPOMOJUKHTCJIb- TOMeLLAHCb B OCHOBHOe rpocrpaucTBo 


HOCTb OMbITOB 1 ac) 
La cocyquka BapOypra vu jo6aBianoch 


Ta6uunna 3 


Mora. uevaecs. | 2S no 3 MM Toro pacTBopa, KOTOPbIM Obl 
Pete ae eo MHWIbTpHpOBaH aHHbI  OOpasell.| 
Uucusntpuponano|  MaTePHasta) go IIpu onpegentenuu normomenua Oo nen 
ee TpaJIbHbI CTAKAHUYMK 3anoJH ICH 0,2 Mn 
-m10- BI - 3 

fence | ee ee 20% KOH, a npu onpejenenuu cym- 
3 COL Cre Ste MapHoro jbixanun —O,2 mu jectanau 
ponaHHon Bob. Onpejenenue jbixa-. 

; 2 oOo 
HO (koutpom) | 194,4 | 205,2 | 41,05 seine eee net | lee | 
0,01 M M®An| 158,4 77 Gul O49 pexe BCerO MbI MCIIbITaJH i | 
0,01 MM@Au+ Hue AByx KonWeHTpanHh M@AL na JI 
“1M untpar| 166,2 | 193,6 |, 1,16 xaHue JiucTbeB. Tlpu ucnouwb30BaHHH 


MeTOJ\a HHDUJIbTpAauHH TOPMOxKeHHe 10+ 
PAOWLCHHA KUCIOpOfa OOHapyxKUBaeTCH C OOeCMMM HCMbITAHHbIMH KONWeHTpa+ 
unaMa MAW yxe B NepBble MHHYTbI OMbITa. 
V3 janupix Taba. 2 Buyno, uro pw KoHWeHTpauun MOA 0,01 M norso-+ 
uyenue Oz cHmrKaetcs Ha 20%, Torgqa Kak IIpH yBoeHuUu KOHUCHTpaluv MHPH-+ 
OuTopa TOpMoxeHHe MorsonlenuA Oz yocruraer 70%. Kak u B cayuae KyCcoU-+ 
KOB KJlyOuel, TOpMoxKenHe BbieeHHA COs yxe ¢ nepBbix MMHYT OMbITa 3Ha4 
“HTEIbHO MpeBbILaeT TOPMO*KeHHe Tormomennsa Oz. B pesysprate aToro AbIxa 
TCJIbHBIN KOSPPulWeHT CHHKaeTCH B CpeyqHeM HanoJIOBMHY. OKa3anocb nase! 
“TO Tp COBMeCTHOH HHpUuAbTpanuH 0,01 MM@OAn u 0,1 M WWMTpaTa TOPMOrKe-+ 
He NOromlenHA Oz HeCKObKO CHYKaeTCA, a BbIeTeHHe COs Nocruraer ypoBa 
KOHTpoJiat (TaOM. 3). CuaTHe WuTpatom ropaneraTuoro TOPMOXKCHHA J[bIXAHUs 
JIMCTBEB KapToelst BHOMHE MOHATHO, HCXOAA W3 KOHNKYpeuTHoro Xxapaktepé 
TOPMOssInero JelicTBUA (bropaterara. 
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DpeAbiqymuMu uccieqoBpanusmMu Gpisl0 ycraHoBueHo, uTO pH xXpaHeHuu Ha 
BOSHYXE HapesanHbIX KYCOUKOB KapTOeJA MPpOHCXOAMT CBOeOOpasHbili npouecc 


PaneBoro MpeBpallleHHA JIMMOHHOM KUCJIOTHI B AONOUHYIO (7, °), 


Bplio HHTe- 


oh 


pecHO HCCJIe{OBaTb, KaKoe BJIMAHHe Ha STY peakiwio Gyser oKaspIBaTb M@®An, 
“CH CFO BBECTH B KYCOUKM HyTeM HNDHAbTpalHH. Onbir MpoBoAuica B CuIe- 


HVIOWeM BHIe. 


TaOaunna 4 


Bavanne undusibtpaunn 0,01 M dropauerara Ha pavepoe npeppailenue 
OpraHHYeCKHX KHCJIOT B KyCOuKaX KJyOHel KapTodena 


(2) 
Mo wan nocare = Sas Tacceae eee Bite, Oh eonsote 
XpaHeHHa B ar- a 
mocdepe, JIH- = 
weHHO COs ae JIMMOH- | a@5u1I0u- JMMOH- | s5J104- 
as Hast Has CYMMa| aa Haa CY MME 
Cop 7 Jom x 
Jlo xpaHeHua | HO DES 0,63 | 3,58; 100,0} 100,0) 100,0 
f H,O POM Pee 11 c4326 73,27 333,3,| 419.0 
Hocne, xpaHenHn HF 3:09 | 1.63 | 4°72 | 10477] 258°7] 131°8 
Copt BepauxuuHren 
Jlo xpaneHua FiO ait) 0,63 | 4,40 | 100,0; 100,0}) 100,0 
{ H,O Dato 0,93 | 3,68 IPAS) VATS terse 
Mocne APQUCMER SacGAn | 8/12.) 0,58 43.70u 82. 8ie 924 84.4 


UYerpipe 5-rpaMMoBble HaBeCKH KYCOUKOB KJyOHeH KapTodbesa HH(PHIbTpH- 
POBaJIHCb JeCTHJJIHpOBaHHOH BOOK wu yBe pacrBopom M®An. J[pe u3 yerbt- 
peX HaBeCOK, HHPHJIbTPUPOBaHHbIX BOJOH, HeMe/ICHHO MO OKOHYAHHH UHDHJIb- 


TpauHH pacTupaJicb B CTyIKe 
B UpucytcTBun 0,5 Ma 23% 
H,SO, 4 momellasmucb B anna- 
patbi Cokcueta Ja SKCTPakWHH 
OpraHHyecKkHx KHcCOT 3pHpoM. 
Octapiinveca 4 HaBecku TOMe- 
WasHCbh B 39KCHKaTOp Hay 15% 
NaOH nu no mpomectsuu yByx 
CYTOK OOpaGaTbIBaJINCb, Tak Ke 
Kak nepBble ype. Cojepskanne 
JMMOHHOHM KMCJOTHI olpeeA- 
WOCb  eHTaOpOMalleTOHOBbIM 
MeTOJOM C TOCJIeAyIOULuM KO- 
JOPMMeTpHpOBaHHeM OKpalllH- 
BaHHA, Pa3BHBaeMOro B IIpH- 
cytcTBuH NaeS. Cojlepkanne 
AOMOUHOK  KMCJIOTbI KOJIOPH- 
MeTPHYeCKH OMpejedANOCh WM- 
HUTPOMeHHJITHApasMHOBbIM Me- 
Toyom (°, °). 


Wena 1) 


HsmeneHHe coyepxKaHHA JIMMOHHOM KHCJIOTDI TIpu 
HHKyOalHH JIOMTHKOB KJIyCHeH KapTodesla c Top- 


alleTaTOM 
JTHMOH- 
TIpogou- Haw KHC- 
2KUT. H TeM- aoTa B 
nep. HHKYy- Mr Ha 
6a 1 r cpp 
Beca 
Cop Vl op 
Jlo uuky6auun | — | _ 2,78 
Bydep pH 4,7 | 2,38 


Tlocne nuKy6a- 


40 y,. 30°|! Bydep pH 4,7-+ 
HH Mig 


\+0,01 MMA} 2,63 
Copt Bepsuxuuren 


Jlo unkyOanHuHn | — — Pagil(®) 
Bydep pH 4,7 | 1,99 

Ilocue uHKyOa- 94 4, 37° { Bydep pH 4,7 + 
ILHH | 7°" 0,01 MMPAL| 2,96 


V3 nowyyenupix faux (tadn. 4) BuO, aro MPA An6o osHocTbIo (copT 
Jlopx) TOpMo3HT paHeBoe CHM KeHHe COJepxRaHHA JIMMOHHOK KUCMOTHI, JMO 
BECbMa CYIIeCTBCHHO, IIpHMepHO HamouoBuHy, ero cHwxKaer (copt Bepszuxun- 
ren). B TaKoii xe Mepe M@Au TopMosuT paHeBoe HakorseHve AOMOUHOM KMCIOTHI. 
PesysbTaTbl 2THX OMbITOB, B AONOJHEHHE K MpeAbIAYUIMM HalMM JaHHbIM, NOf- 
TBeEpKaloT, UTO paheBoe lpeBpallenve OPraHHuecKHX KHCJOT B PaCTHTCJIbHbIX 
TKAHAX, NOBHMMOMY, CBA3aHO C pasJIM4HbIM H3Me€HEHHEM AKTMBHOCTH OT/[eJb- 
HbIX 3BEHbeB PepMeHTATHBHOM CHCTeEMbI TPAKAapOOHOBOFO IMKIA. 
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OTH JAHHbIe NOATBEPXKLawwTcsH TAKE OMMbITOM C unkyOalen TOHKHUX JIOMTHKO 
KulyOnelt KapTodema B pacTBope dPropaerata. V3 ra6n. 5 BHAHO, ITO CHIOR CHG 
cojlepxKaHHA JIMMOHHOM KHCJIOTEI, MponcxoAamee MNpH HuKyOallHH pa | 
KapTodbeia, CHJIbHO 3afep2%KUBaeTCA B NPHCyTCTBUH 0,01 M pacrsopa IL 

BpiiH NOCTABJEHDI TAKKE OMBITH! NO BIMAHHIO HH(PHJIbTpalWn 0,01 M pac! 
taopa M@At na B3avMorIpeBpallleHve JIMMOHHOM ¥ AOMOUHOK KHCJOT B.JIMCTbAZ 
KapTodesa. JlonacTH KapTo) 


(peJIbHbIX JIACTbeEB OTJICJIA4 
Bauanne 0,01 M M@An Ha H3MeHeHHe cOZepKaHHA yycEoT LleHTpas bHOIi KUJIKE 


OpraHHuecKHxX KHCJIOT B JIHCTbAX KapToeaa WM OHa "aCTb HX (npHOsH3H4 


Ormo-  TebHO 100 r) HHpHAbTpHpO? 
Mr opr. kuesor Ha 100 rT | neype 


Ta6aunua 6 


cyx. MaTepuavia kuenor 4BadlaCb BOOM, a Apyras 

(oxono 50 r)—M@Au, Kar 

Obpaborka AHCTbEB s g es =|5 onveaHo Bbuue. IlonoBuue 

g 2 Sm 5|2 MHC ATPHPOBAHHBIX BOJOE 

= S$ | BESS | EM «auctTbes (uKcHpoBanacb Mai 

POM HeMejWICHHO HM BbICYLUHA 

Copr Jlopx BaJlaCb NO BO3YIHO-CyXxo) 

ro cocTrosHua. OctasbHblé 

Mexojuple | H,O 5,3 20,3 29,6 0,26 JIMCTbA, HHUJIbTpHpOBaHi 

Tlocae aKcno- | PEI 19,9 /411,9 27,80) 41,34 uble BoJoH Hv MPAn, TlOMe? 

SU Mo@Aun| 24,4] 8,4] 32.8 | 2,90 WlavIMCb BO BUaxKHYIO Kame? 

py IlpH KOMHAaTHOH Temme} 

Coprt Bepauxunuren paType. Ilo NpOwecTBHH cy} 

ae TOK JIMCTbA (PHKCHPOBAaNCb ¥ 

Mcxoyupie H,O 10,5 44,2 54,7 0,24 BbICYLUMBAJIHCb. Cojep2Ka! 

JaO) |) Seats) |) 225i 20,9 (Foo 

Tocne skcno- | 0,01M Hue OpraHHvecKHxX KHCIO} 

SHEE M@An| 53,1 | 9,2 62,3 [5,77 onpefenanocb MeTOJIOM 
yKa3aHHbIM Bpue (%, %). 

OG6HapyxXeHvo, YTO IPH XpaHeHHH CpesaHHbIX JIMCTbeEB IPH KOMHATHOM Tem 

nepatype COJep2xKanve JIMMOHHOM KHCJIOTHI BOSPAacTaeT TPHOAH3HTeAbHO BTpO 

Ip 9KBUBAJIEHTHOM MCYeSHOBeHHH AOMOUHOH KUCsOTHI (Tab. 6). AnamnornuHos 

ABJICHHE YCTAHOBJIEHO TPH TOMJICHHH JIMCTbeB TaOaka (1°) nw CylKe JIMCTbeB XJIOF 

yaTHuka (1). 


Brejenne B JMCTbA Kaprodemta MPA cnoco6ctByer 3aMeTHOMyY YCKOpeHHK 
MCUC3HOBEHHA AOJOMHOM KUCJIOTbI NPM ene Oosee HHTEHCHBHOM HapacTaHHH CO 
lep2kaHuA JIMMOHHOM KHCJIOTbI, IPHYeEM SKBUBAICHTHOCTh MpeppalleHuA AOs0% 
HOH KHCJIOTbHI B JIMMOHHYIO Hapyluaetca. OTHOMWeHHe KHCAOT JMMOHHAaA: AGOU 
Hada yBeMuuBaeTcaA B 10—20 pas mo cpaBHeHHIO C HCXOJHBIM HW B 2—3 pasa mi 
CpaBHeHHIO C COOTHOLIEHHEM OpraHHdeckHX KUCJOT B JIMCTbAX, HHDUIbTpHpoOBak 
ABIX BOOM, MOCe XpaHeHHA HX B TeYeHHE CYyTOK. 

TlogyueHnble HAMM pw W3y4eHHU BMAHHA cbropalletaTa Ha OOMeH OpraHu 
WeCKHX KHCJIOT B JIMCTbAX MW KNYOHAX KapToesiA JaHHble NOATBEPXKaloT AKTHB 
Hoe yuacTHe *epMeHTa AKOHUTASbI B TAKHX BarKHeHIUMX PUSHOOrMYeCKUX pO 
weccaxX, Kak JbIXaHHe HM peakI[MA PaCTHTebHOK TKAHH Ha NOBpexkenne. 


Vuctutyr Ovoxnmun um. A. H. Baxa Tlocrynnao 
Akaylemun Hayk CCCP 20 IV 1956 
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XHMHYECKAA TEXHOJOTH# 


B. B. FOHYAPOB 


O XPOMUINHHEJIMNAX B OTPABOTABLUIEM CBOJIOBOM 
MATHE3HTOXPOMHTOBOM OFHEYIMOPE 


(ITpedcmaseaexo akademuxom H. B. Beaoeoim 10 IIE 1956) 


B WHXTY MarHe3HTO-XpOMHTOBBIX OFHeyYMOPOB BXOJUT O6OKKEHHbI MarHe- 
3uT (~70%) M xpomuToBaa pyfa (~30%), cocTrosuiad raBHbIM O6pa30M HB 
XPOMILINMHeAH a HenocToxHHOrO cocraBa R”’ORYOs, rie fe OR bce, MgO; 
Ry O3 — CrzOs — AlzOs, Fe2O3. Orneynoppl, cogepxaniue xpomumMHenngl, 
eOslaqaroT cBoeoOpasHoli cnoco6HOcTbIO pas6yxaTb NO BO3sseliCTBHeM MarHHT- 
HOM OKHCH 2Kese3a IPH MOCTATOUHO BbICOKO Temnepatype. IIpuposa sToro Teope- 
THYECKH H MpaKTHYeCKH OYeHb BaKHOFO ABJICHHA, CBOHCTBEHHOFO LIMHHeJIAM 
BooOule, OcTaeTcA NOKa He YyCTaHOBJIeHHOH. 

B cuyx6e CBOJOBbIM MarHe3HTO-xpOMHT TIpeTepleBaeT CyIeCTBeHHbIe H3- 
MeHeHHA B COCTaBe WH CBOHCTBAX BCJIEACTBHE NOPOUIeHHA HM OKHCIOB 2%Kesesa 
M3 MleuHOrO MpocTpaHcTBa UM OHOCTOpOHHero HarpeBa (~1800°). Buemne sto 
BbIPaKaeTCA B 3OHAIbHOCTH (CM. TaOs. 1). 

CTOHKOCTb MarHe3HTO-XpOMHTAa B CBOax OOYCOBJIEHA CIOXKHbIM KOMII€KCOM 
(akTOPOB, B YHMCJIe KOTOPbIX ero (:ha30BbIM TIpeBpallleHHAM NPHHAaMexKUT MepBo- 
cTemeHHoe 3HayeHve. OyHako uccMesOoBaHuA B STOH OOMacTH, HMerolllve CcBOeH 
KOHEYHOH LeJIbIO yJIyuuleHHe KayecTBa CBOMOBOrO OrHeynopa, He NpHBeIM ene 
K OJHO3HAUHbIM Pe3yJIbTAaTAaM H MperxKje BCero B OTHOIMIECHHH TIaBHelulel (a3bt, 
T. €. XPOMIUMHMHEJH OB. 

OHH 3apyOexHble aBToppl (1) yKa3bIBaroT, UTO Mp paccCMOTpeHHH NO MH- 
KPOCKONOM 3epeH XpoOMIUMMHeINAa (xpoMutTa) H3 paOouehH 30HbI OrHeymopa 
OOHapyKeHO H3MeHeHHe 3epeH HM yBeMYeHHeE UX pasMeposB (pas6yxauHne). Jpy- 
rue (?) cooOmlaroT COBepUIeCHHO MpOTHBOMOJIOXKHbIe CBEACHUA, XOTA OJHOBPeMeHHO: 
C 3THM TOKa3bIBal0OT, YTO XPOMUINHHEIHAbI U3 pasJIMUHbIX 30H OTpadoTaBLUlero 
KHpnuia pasmuyarioTca mo coctaBy. Bmecte c TeM, B HHOCTpaHHOK JIMTepaType 
OTMe¥aeTCH, UTO peHTreHorpaduyeckH He ylacTCA YCTaHOBUTb HM3MeHeHHH B 
XPOMILINHHeIHAaxX pasHbIX 30H (?). 

B. B. Veanos (4), snepppie u3y4aBlIMi 10 MHKPOCKOMOM OTeYeCTBeEHHbIA 
MarHe3HTO-XpOMHT, CooOmlaeT O pa3JIOXKeCHHH 3epeH XPOMHTA, KOTOPOe BbIpa- 
%KaeTCA B MHTCEHCHBHOM YEPpHOH OKpacKe MPHMbIKalolulero K HUM Nepuk1a3a, TO, 
COOCTBEHHO, Heb3H PaCCMaTPHBaTb KaK IPAMOe JOKA3ZATEMbCTBO Pa3/OKEHHA. 
MuxponuccsieqopaHua B OTpaxKeHHOM CBeTe He YCTaHaBJIMBalOT NPH3HaKOB H3~ 
MCHEHHA 3epeH XpOMHTa B padoueli sone (°). 

B jaHHok paGote, B OTMMUHe OT WMTHPOBAHHBIX, OblJIa IIpeAMPHHATA NOMbITKAa 
UCCAEMOBATb XPOMIUNMHEHAbI pH MOMOWIH KOMMIeKCa MeTosOB. XumMuyecKHit 
COCTaB B3ATHIX OOPa3IlOB 30HAJIbHOrO MarHe3HTO-XpOMMTOBOrO KApnuya nocse 
cyxObl B CBOJaxX JBYX MapTeHOBCKHX evel NOKa3aH B Taos. 1. 

Jlanupie Ta61. 1 noyrBep2xaioT yCTAHOBJICHHbIe 34KOHOMePHOCTH H3MeHeHHA 
XHMMYeCKOrO COCcTaBa KHplmnya MO 30HaM. 

Muxpockonuyeckoe HcceqOBanve B MpOXOAAIeM MH OTpax%KeHHOM CBeTe 
IPHBOMUT K 3aK/IOUeHMIO, YTO 3e€pHa XpOMHTa (xpoMUNMHENMAa) He mpeTeprie- 
BalOT CKOJIbKO HHOyJb CYNIECTBCHHbIX H3Me€HEHHH M He pasIMIaoTcA Apyr OT 
Apyra Bo Bcex 30Hax. 
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X POMIUNHHe MAb Obi BbIeeHbI M3 BCeX 30H KAplMda MyTeM Oj{HO4ACOBOH 
oOpaOorkH UX MaTepHala 20%-COMMHOM KHCOTOH Ha KHMALeH BOAAHOM OaHe 
c¢ nocmeqyroulelt o6padorKolt ocraTka 5% -cogoli (Wa yhanenna SiOz). Xpom- 

IUNMHEIMAbI pH STOM TIpedMy- 

TaOanuna | WWECTBEHHO OCTAIOTCH B Hepact- 

XuMHueCKHH COocCTaB CBOJOBOrO MarHe3HTO-XpOMHTO- BOPHUMOM ocTaTKe H dacTHYHo 
Boro KHpniyva (B %) * pa3sJlaraioTcnA HapAy Co BCEMH} 

Ipyrumu (basamu = (nepukuia3, 
OpTOCHMKaTbI HW D.). . 


Kupnua 38 nocse Kupnuy 7 mocsie 


£97 nwaBoK 286 nwaBoK XumMuyeckHi cocTaB XPOM- 

= OHbI H HX MOULHOCTb LUM MHEJIH OB npuBeflen B 

= = Ta04 2. : 

cugioe | ond arate eile Kak Buyno v3 Ta6u. 2, Be- 

ia ves SRE oie ee JIMUMHaA HeEPpaCTBOPHMbIX OCTAaT- 
*8=|=8s|s2a/222|a2¢|/S22 Kop 3HaunTebHO CoKpallaercs 

ot I k III 30ne, uro o6ycs0B- 

JIGHO 3AKOHOMepHbIM H3MeHe~ 

ree Teeny eek Reais | td 6,63} 3,03 Hem xHMMYeCKOrO cocTaBa 
FeO, | 6002] 3.62/80,82) 9.13) 9.20] 180. powunutennzon H_enes0Ba 
AlsOg 5,981 6,441 4,61) 5,481 5.31 5,85 TeJIbHO, HEOJMHAKOBOH HX YC- 
Ca Os 11,22] 8,95] 5,95|10,33] 8,12] 8,32 TounBocTbio. B oOmem corel 
MO 1,55] 8,43] 3,43] 1,81) 7,63) 5,41  yxanHme CreO3 yOnipaet H FeeOg 
CeO 68,56159,94144 241 74,091 65,021 52,49 Bo3pacTaeT B HanpaBJenuu OF 


I « III 30ne. Oco6enHo oryer- 

* AnanutuK JI. JJ. Jlemuyosa. JIMBO 9TO HaOstoOaeTcaA Tp 
nepexoge oT II x III 30ne 

CoyepxaHve MgO ocrtaetca Ooulee HI MeHee mocTOsHHbIM. Ecyim He HMeTb 
Bugy 30Hy III kupnuya 3, To cKa3aHHoe 0 MgO mMoxKHO pacmpocTpaHHTb He 
AleO3. Tlonysennas xumu- 


yeckah XapakTepHcTHkKa Ta6anma 2 


XPOMLUNMHeJIM JOB B oOMLNX XNHMHUCCKHH COCTAB BbIJeJICHHbIX XPOMILMHHCJIH OB 
yepTax CoBlajlaeT c Xapak- (8 %) * 
TePHCTHKOH, NpuBeeHHOoH Kupruy 3 | Kupnaa 7 
B padote C); < OHBI 
V3 ornowmenuh R’O: is ih 
HeH3- HeH3- > 
RYO; caemyer, YTO cocTaB nened- gee ales Mad ened peers paso 


XPOMUINMHeEH OB JOBOsIb- - 
HO ONW3KO ae) (POp-  Hepacrs. ocr. 
mysie R OR} O;. Ojnako B % K HC- 
He _ XOJ[H. HaBecke 28,1022. 79) o, 11 | 24. 92 OO et Once 

OOXOMHMO yKa3aTb, YTO pO eos [21°69 | 1852 46.241 18°99 120,69} 28,05 


B XPOMINNMHeINax BCEX  Al,Og 18,!0| 22,99] 11,71 | 20,£4| 23.60] 22.48) 
30H HAXOMMTCA 3AKHCb Ke- = CrgOz 37,98 | 34,62 | 20,47 |.57,56 | 32,29] 29,06) 
Jie3a, NOBTOpHbIe onpeye- MgO j24,°3 23,87 | 21,68} 22,61123,371 20:4 
newua KoTopoh Opin we- RO:Rs0s | 0,941 1,04] 0.99] 0.981 4.011 0.86 
BOCIIDOH3BOJMMbIMH. Ko- * AnanuTuk JI. Jk. Jlemugosa. 

umuectBo FeO cocrapaser ** Onpemesenuble Kak Fe,Og. 


OPHEHTHPOBOUHO ~—- OKOIO 
'/, OT cyMMapHoro Fe2O,+FeO. Hocie coorsercrsyiomel wonpaBKn OTHO: 
ienun R”O:R,Os Bo Bcex XpomiumMHenMfax, 34 WcKMOUeHHeM onHord 


(3ona Il kupmuya 3), oKaxKerca HeKoroppiii u36nIToK R’’O mporus (bop: 
mybt R,OR’,O3, 4TO HepeqKO Ha6mOfaeTCA B HCKYCCTBEHHBIX H- DPHPOHbE 


INTMHEI AX. | 

Cormacno. pentresorpaMMaM, NojydeHHbIM B KamMepax c AR = 33,31 MM. 
sHaveHnA d JIA OMHUX JMNM XPOMLUIMMHeEAMOB MOCIeAOBAaTebHO BOspacrTatol 
or Ik III sone, a Ans Apyrux ocraiorca noctosHHbimu. C wWenbio yrounenus 
9THX JAHNBIX, B YACTHOCTH 3HAaYeHHH Ay, Obl NOMyYeNbI penTreHorpaMMb 


H18 


MaTepvaia WH XpOMUINMHeIHAOB 30H Iu III B kamepax BPCc R = 71,82 mm. 
JNpeWeNeHHA' Ay XPOMIINHHEIMAOB NOMeNIeHLI B TAG. 3, B KOTOpO Aula yoOcTBa 
PaBHEHHA XPOMUINMHeEIHAbl KAKO 30HbI HMeIoT cooTBeTCTBYyIONIee O0603Ha- 
enue: I u Il. 


TaOaunna 3 

SHaveHHaA NocToAHHOM pewleTKH @y XpcMuInHHesHoB | un IIT sonst (B A)* 
O6pasubl 
Kupruy 3 Kup: uy 7 

i XPOMIINIMHeIH- é XPOMUIT) HHeJIA- 
HCXOAH. MaTe-| “ny Buinenen. | HCXOAH. MaTe-| Tit, BameneH. 

pHa 3cu oisan pias 30H We 30H 

I Ill I Ill I eat { ll 
Xpomumuneruy, | 8,277, — | 8,273] 8,272) 8,261) 8,259] 8,264] 8, 268 
XpomuinuHeHy II] = All == 8,335} — 8,346) — Syaves 


* Onpexzenenua nponsBeyenpst WM. M. LlapuKoscKon. 


Pocr BeIMUHHbI y OT I k IL] 30He, Hapagy c AaHHbIMH TaO. 2, roBopHT o Tom, 
TO HCXOQHDIM xpomunuHemHyA | nperepnepaeT B 30Hax II u IIIT usmeHenne 
BOerO COCTaBa 3a C4eET B3AHMMOJeHCTBUA C OKHCAaMH Kee3a, NOTMOULAaeMbIMH 
TrHEYNOpOM B CJlyK6e. Haxomyenve B 30He III Hapaay c xpomuimunennjom 
II xpomumunenuya I caugerenbcrByer 0 TOM, UTO HEKOTOPad YacTb XpoMUInH- 
ienuja I coxpansetca, T. €. He pearupyeT c OKHCaMu 2%xKeIe3a. Bo3MOxKHO, ITO 
; KApMHye 9TO Oblia UEHTPabHad WacTb Oosee KPYNHbIX 3epeH XPpOMUTa. 

OrcyrceTBve xpomuimuHemuyja I B 30He III kupnuya 3 uw ero HaxoxKeHne 
| XPOMIUMHHEIH ax, BbIJeCHHbIX H3 ITOH 3OHbI, OOBACHAeCTCH TEM, 4TO OTHO- 
MTeJIbHOe KOJIHYeCTBO xpoMuInuHeIMAa | BO BTOpOM cJlydae pe3sKO BO3spacTaet 
iO CpaBHeHHIO C NepBbim (cM. TaOs. | uw 2). 

OcHOBbIBanCh Ha MIPMBeJIeHHbIX BHIINe JaHHbIX, B3aMMOeHCTBHe HCXOAHOTO 
pomuinunesnyza Bo II u II] 30Hax kupnuya, c nOormoujaeMbIMH HM OKHC/aMu 
<eJIC3A MOMKHO MPeJCTAaBUTb KaK 3aMelIeHHe OKHCH XPOMA OKHCbIO 2%Kele3a UH 
KHCH MarHHA 3aKHCbiO %Kee3a B Pe3YJIbTaTe OOpas0BaHhA TBEPAbIX PaCTBOPOB 
lexKy XpomuimHHemuyom I, MarHeTHTOM u MarHesHodeppHTOM. 

YcTaHOBJIeHHaA XHMMKO-aHaUTHYeCKMMM HM peHTrenorpaduyecKHMH jJaH- 
bIMH A@KTHBHOCTb XPOMIIMIHMHeIHa pybl He corjacyeTcA Cc erO MHEPTHOCTbIO 
O JJaHHbIM MUKpockomMYecKOro uccAeqoBaHHA. Js ycTpaHeHHA STOFO IIPOTHBO- 
euHA HeEOOXOAMMO JOMYCTUTb, YTO B paOoTalouleM CBOJOBOM OrHeymope H3Me- 
eHHe COcTaBa HCXOJHOrO XPpOMILIMHHeEIHAa MpONCcxosMT BCeAcTBHe jud py- 
MOHHbIX IIpOleccoB 6€3 KaKHX-1MO0 MpH3HaKOB, YJaBJIMBaeMbIX T0J| MHUKPO- 
KOTIOM Ha ero 3epHax. 


JlenHurpaycKnii Tloerymusio 
WACTHTYT OFHeyMopos 23 II 1956 
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XHMHYECKAA TEXHOJIOPH 


nm. A. TECHEP 


O MEXAHH3ME OBPA3OBAHHA KOKCA 
(IIpedcmaeaexo axademuxom IT. A. Peduncepom 29 ITI 1956) 


I]pu KoKcoBaHHH yraeH, HapsAyy C OCHOBHbIM IIpOleccoM peBpallleHhA yrow| 
HOH IWHXTbI B MacTH¥YecKOe COCTOAHHe HM OOpasoBaHHA yrsepognoro ckeeTS 
NPOWCXOAMT BTOPHYHbIN Mpowecc pasOXRXeHHA Ha PaCKaJIeHHOM MTOJIYKOKCe | 
KOKCe YIJIeBOAOpOOB, MepeXoAAWHxX B rasoBylo da3y. B pesybTaTe 3TO 
BbIXOJ| KOKCa MOBbIMaeTCA H, KaK MpaBHJO, OKA3bIBaeTCA BbIWe, YeM B Ja6 
PpaTOPHBIX YCNOBUAX (1), Pe STOT BTOPHYHHIN Mpolecc HAeT B 3HAUHTEJIbHO Men} 
eH CTeneHH. | 

O6ulenpuHATasH cxXeMa OOpa3s0BaHHA JONOJHHTebHOrO HJIH pose 
KoKca (*) CBOAHTCH kK NpescTaBsenuIo O riyOokoH NomHMepnH3saluH Henpeyes 
HbIX YIJIeEBOJOPOOB, COpasyrolluxcA Mp WHpoOMHse WH TOCTeNeHHOM OOyrulep 
*KUBAaHHH MOYYAIOWMXCA TPH ITOM HKUAKUX HW TBEPAbIX NpoyKToB. Ha ocHons 
HHH MOJIYYCHHbIX HAMH Pe3yJIbTATOB MO HCCeOBaHHIO Tpollecca pocta yruepo 
HOH NOBEPXHOCTH MPH pasvlOx*KeHHH Ha HEH pasJIMUHbIX YreBORopo os (*) Mow! 
YTBepxKaTb, YTO Npollecc O6pa3s0BaHHA BTOPHYHOrO KOKCa MMeeT COBePIIeH! 
ApyroH MexaHH3M. OTO Tipollecc MpAMOFO pa3JIO¥KeHHA AKTHBHPOBAHHbIX M 
Je€KYJ YFAeBONOPONOB, HAXOAAMHXCHA B ra3soBoli case, HAyULWH M0 Bceli NOBep: 
HOCTH NOJIYKOKCa H KOKCa, JOCTYNHOK WIA STHX MOJIeKyJ. B pe3yabTaTe 3TO! 
lpolecca Ha NOBepXHOCTH KOKCa OOpasyercA COHN yruiepofla, NOCTPOeHHbIl + 
MICeBAOKPHCTaIHTOB rpaduta (7), pacnOJIO%KeHHbIX IIpHMepHO MapaJViesbt 
NOBepXHOCTH, Ha KOTOpOH OHH OOpa3syrioTcA. Hukakol Npowecc NomHMepH3saln 
H TlocJefyrouleroO KOKCOBaHHA MPOYKTOB NOJMMepH3alHH HE MOKET MpHBeCt 
K OOpa3s0BaHHvO NOJOCOHOH CTPyKTypbl. SakOHbI pOcTa 3TOFO BHeLIHeETO CuJIC 
yrulepoa TakKe OTMMYAIOTCA OT 3AKOHOB, YUPABJIAIOWNX OOpas0BaHHeM OCHO! 
HOrO yruiepoqHOrO CKesleTa, H COOTBETCTBYIOT HaHCHHbIM HAMH 3aKOHAM poc: 
yrsepoqHoH noBpepxHocTu. CKopocTb pocTa NpAMO MponopimHoHambHa KO! 
WeHTpauwnH Yyrsepoqopofa, WMeeT BbICOKHH TeMNepaTypHbIN KosdpHUneHT 
B SHAYHTeIbHOH CTeMeHH TOPMO3SHTCH OOpasyIOWIMMCA IPH peakuuH BOL 
poyoM. 

TakHM OOpa3oM, 3aKOHbI OOpas0BaHHA BHEWIHHX CJIO@B KOKCOBOFO BeUIeCT! 
CYMeCTBEHHO OTJIMYAIOTCH OT 3AKOHOB OOpas0BaHHA BHYTPeHHerO CKevleTa, 0 
CTPOeHHOFO H3 NOMYKOKCa, KOTOPbIM OOpasoBaJICA B pesyJIbTaTe TePMHYeECKO 
pa3JIOKeHHA YrsIA, Nepeweywero BivlacTHYecKOe cocToAHHe. TomuuHa 93TO! 
BHEWHErO YIVIepOAHOrO COA 3aBUCHT OT YAeIbHOM NOBePXHOCTH BeusectBa, } 
KOTOPOM OH OOpasyeTca, T. €. OT yeNbHOH MOBepXHOCTH H XapakTepa nop 
cTOcTH Nosykokca. Yem pple yebHadt NOBEPXHOCTb MOJYKOKCa HM KOKCAa, T 
MeHbIUe TOJMMHA COA. OTA BeMYIHHA [OJDKHA MMeTb MOPANOK HECKODbKI 
A@CATKOB ATOMHBIX PpaCCTOAHHH. 

Bpicka3aHHble NpecTaBJIeHuA MMeIOT He TOJbKO NPHHUHMMabHoe, | 
HW ipakTuyeckoe 3HaveHve. J[eicTBUTebHO, KOMYeCTBO OOpasylolleroca Ha H 
BepXHOCTH KOKCa yrulepofa pa3sowKeHUA CocTaBsIAeT 5—10% oO6ulero Beca KOKC 
EciM lpWHATb BO BHMMAHHe, YTO STOT yrepoy He ABJIACTCH HEKOTOPbIM paBH 
MepHO PpaclipefesIeHHbIM KOMMOHEHTOM KOKCa, a MOKPbIBaeT TOHKHM CyIOeM BC 
€FO MOBEPXHOCTb, TO CTaHeT NOHATHBIM, UTO MHOFHe CBOHCTBa KOKCa MOFYT C¢ 
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KECTBEHHO 3aBHCeTb, a HHOra HW WeHKOM onpeyensntEed CBOlicTBaMH 9TOrO 
OBEPXHOCTHOPO C/OH, KOTOPbIe OTMM4AIOTCA OT CBOLCTB OCHOBHOMi MACCbI KOKCAa. 

B nactosuieh padore mpuBoyatca HEKOTOPbI€ 9KCIMeEPHMCHTAJIbUbIE Pesyb- 
aTbI, MOTBEPXalwoulMe YTOT BbIBON, 

1. Ha puc. 1 mpusegena MUKpOoTorpadua, Ha KOTOPOH OHOBPeMeHHO CHATHI 
Ba OOpasila rpanyJIMpOBaHHOl KaHalbHoll caxu lip 20-KpaTHoM yBeH4eHHH. 
PavyJbl OAHOro OOpasuia (Ha puc. 1 — cepa) Onlin NOABeprHyTb! OOpaborKe 
pH Temnepatype 800° B armocdepe napos Gex301a (*), B pe3ybTaTe Yero 4a- 
THIbI CAKH MOKPbIIHCh CJIOEM yrulepoja TOMMMHOH 8—10 aToMHbIx paccTos- 
uM (OOWIMH NpHBec HaBecKH caxKu nocae oOpadorKH 42,5%). Tpanyai 
pyroro oOpasua (Ha puc. | — cnpasa) o6pa6orKe He MoyBepraiucb. Ha do- 
Orpapwu ACHO BUAHO, YTO rpanyspi oOpaOoraHHOl caxku uMeIOT 6ulecTALLyIO 
OBEPXHOCTb H OVCHb NOXOAKH Ha WapUKUH3 KOKCa,B TO BPeMA KaK HeoOpaooraH- 
ble PpabyJbl KaKYTCA TEMHBIMH. QTOT pesyJbTaT WOKa3bIBaeT, YTO ONTHYeECKHeE 


BOHCTBa KOKCa HUKaK HE CBsi3aHbI CO CBOHCTBAMH HepBOHaYabHOH yrombHOli 
IHXTbI H ONPeMeAIOTCA BTO- 


MUHBIMH TpoleccaMu oOpa- 
OBaHHA TBepAoro yraeposa 
3 YIJIeBOMOpoxoB ra3s0Boli 
asp. §«=©6:s(3-3a Ss panna 
TPYKTYPbI BHEWIHUX H Govree 
MYOOKUX CIOCB KOKCOBOrO 
euleCTBa aHaJIH3 pe3ybTa- 
OB P€HTTeHOBCKOrO HccJe- 
OBaHHA CTPYKTYPbI KOKCa 
| SHAYHTeJIbHOH Mepe oc- 
OMKHACTCA, H K pe3yJIbTaTaM 
TO culeqyer OTHOCHTBCH ¢ 
CTOPOKHOCTHIO. 

2. IIpu HeyqayuHoH KOH- 
TPpyYKUHH eye AIA mpou3- 
OACTBAa CaxKH H3 TIpHpo- 
oro ra3a HMHOrga Ha cTeHKaX New OOpasylorcaA OO/bIUINe KYCKH TBeporo 
TulepoAMcToro MposykKTa, 10 BHeEIWHeMy BHAY NoOxowue Ha MeTaJWMypruyeckuh 
oxc. Ilomyyenue Takoro MpoyKTa BMeCTO CaxkH OOBACHHeTCA TEM, UTO HEpas- 
OKUBIUHUCA NpHpOAHbIt rag HMeeT BOSMOXKHOCTh KaCaTbCA CTCHOK TeudH, Ha- 
peTpix jo 1200—1300°, Ha KOTOpbIxX OcefaeT CaxKa, B pesybTaTe Yero Caka 
eMeHTHPyerca OOpasyiOWlHMCA IPH PasORKeHHH YTVIeBOAOPONOB Npuposuoro 
a3a TBepJbIM yrvieposoM uv TipeppallaeTca B ONWCbIBaeMbIH «KOKC». 

[IoHATHO, TO OOpas0BaHHe «KOKCa» B 3TOM CJIy4ae MpOMCXOAMIO LeHKOM 
a CUeT pa3zJIOKeHUA YreBOAOpOMOB Ha MOBEPXHOCTH MW MpOUHOCTb ero ompese- 
ACTCH TOMbKO MpOuHOcThIo TReEPAOTO yrueposa, OOpasyrolleroca u3 yrseBo- 
OpoOJOB ra3s0BOH da3bl. 

3. Jia MpaAMo SKCIepHMeHTAaIbHOH MpOBepKH cTeleHH yIpOUHeHHA Ma- 
epHalla pH OOpasopaHHu COA, yruiepofla pasmoxKeHUA ObI MpoBeseH CiejlyIo- 
WH onbiT, QiekTpoyrouipuple cTepxHH pasMepom 601515 MM® OplIM mOn- 
eprHyTbl TepMHYecKOH OOpaboTKe B aTMOciepe OeH3O/Ia IPH TemIlepatype 850 
880°. CreneHb NOKpbITHA yriepOAOM OllpeseiAmach B3BEIIMBaHHeM CTep2xKHeH 
@ aHaJIMTHUeCKHX BeCaxX JO H WOCMe ONbITa MU peryUpoBaMach MpOMOMKUTEb- 
OcTbIO OOpaborKu u Temnepatypol. Iloce o6pa6orKu Obla UcUbITaHa Mpou- 
OcTb cTepxKHeli Ha usru6. TlomyuseHuble pesysbTaTbl UpuBefenbI B TAOM. | HW TO- 
AZbIBAIOT 3HAUHTEJIbHOe MOBHILMCHHE MPOUYHOCTH B pesysbTAaTe TakOH OOpaoorKH, 
€CMOTpA Ha TO, 4TO KOMMYeCTBO OCOpasoBaBIeroca yruepofa He MpeBbiliasto 
3% TO OTHOWIeCHHIO K BeCy CTepxKHA. 

Ha OcHOBaHMH 3THX Pe3yJbTATOB MbI CUHTAeM BeECbMa BEPOATHDIM, YTO MOBbI- 
jeHve MpOUHOCTH MOsTyKOKCA TPH MpeBpalleHuu ero B KOKC B OCHOBHOM OOpsIC- 
ACTCH YIPOUHAIONINM JleHcTBNeM COA yrueposa, o6pasyiomeroca B pe3yJIbTaTe 
A8IOXKCHUA Ha erO MOBEPXHOCTH yrseBoLOposoB rasoBoH asot. 


Pue. 4 
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Cnelyet yKa3aTb Takxke, UTO PpaHyJIbl KaHasIbHOK rasoBOH CaxKH, KOTOP 
lO OOpaOoTKH pH JerKOM HaxKaTuH NabUeM NpeBpalawTcA B MsArKY!O CaxK 
nocyie ONMCaHHOH BI. | O6pa6oTKH NpeBpaTHJKCb B TBepAble, MOXO*KUe Ha Ap 
OMHKH, C TPYAOM paspyliaeMble WapHKH. 

Jipyrue BaxkHble CBOMCTBA KOKCa JOJIMKHbI TaKKE B CHJIbHOW Mepe 3aBHc 
OT CBOHCTB MOBepXHOCTHOTO CJIOA yruiepoya. CoBepleHHO HeECOMHeHHO, Harp! 
Mep, UTO HH3KaA PeaKUMOHHaA CMOCOOHOCTh KOKG 
onpesesIAeTCA TOMbKO CBOMCTBAMH BHELWHeErO yrsepu) 
. HOTO CJIOA H CPpaBHUTeIbHO MaJIOH YAeIbHOH NOBep2 


Tao6uuna 1 


is gee 25 HOCTbIO KOKCa, KOTOPaH 3HAYHTeEJIbHO MeHbINe yet 
Si ee: =o Hoi NOBepxHocTH NosyKoKca. II]pu sTOM yMeHbIUeHY 
. SS Bas YeIbHOH NMOBepXHOCTH, MpONCXOAAMLee IPH NpeBpé 
Lila eee ase I€HHM MOJIyKOKCa B KOKC, TakxKe OObACHHeTCA mpc 
ieccoM O6pa3oBaHuA yrsepoa H3 yrieBOAOpoOoB re 
8x0 12 22 30BOl (basbl, KOTOPbIT MPHBOANT K NocTeneHHOMy O4IC 
80 2'3 38 KHpOBaHHIo MHKponop nosyKoKca (°). 
900 2,0 46 JlanbHeluime uccieqoBaHHA B OONaCTH H3ydeHh 
8&0 1,2 28 MCXaHH3Ma KOKCOBaHHA UM CBOMCTB KOKCa JOJDKH| 


YUHTbIBATh HasMune YKa3aHHbIX JBYyX aoe 
WM pagsmuve (pH3MKO-XHMH4eCKUX CBOHCTB HapyKHbIX HW BHYTPeHHUX CIO 
KOKCOBOFO BeleCTBAa. 


Beecoi3Hbli HedTerasoBblil Tloctynnao 
HaY4HO-HCCJIeCAOBaATeIbCKUM MHCTHTYT 20 III 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1c. M. Ppurop bes, O nponeccax o6pa3s0BaHua MW CBOMCTBaX POplOuHX HCKOTIaeMbi 
Visn. AH CCCP, 1954. ? TI. C. JlIe6enes, Koxc u xumua, 11, 3,1 (1941), 31. a 
Tecnep, HW. C. Pagbaapnxec, JAH, 87, 821 (1952); Tp. BHHHTAS, Nepepaécrxa 
TPpaHCnopT NpHpoHbix ragos, 1953, crp.38. 4% A. H. White,L. H. Germer, J. Cher 
Phys., 9, 492 (1941). ° B. A. Onycatruc, H. Tl. WOpnesckaa, Use. AH CEG 
OTH, Ne 7, 881 (1947). 
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Joxaaye Akagemuu nayrx CCCP 
1956. Tom 110, Ne 4 


PEOJOrHY 


O. M. AHACTACbEBA wu E. E. MMTAUEBA 


HOBbIE JAHHbIE O BOSPACTE H IMAJIEOTEOrPA®HH 
NECTPOUBETOB ME303051 FOrO-3ANANA PYCCKOM MJIAT®OPMBi 


(IIpedcmaéaexo axademuxom C. H. Mupoxosoim 13 1V 1956) 


Ha Teppwtopuu tro-3anaquolt oKpanust Pycckoli naarbopmpt OBomDHO 
IIMpOKO pacMpOcTpaHeHb! MeCTPOUBeTHbIe OTIORKeHNA MpOOMemMaTuYeCKOrO BO3- 
PpacTa, BCKPbITbI€ pasBeOUNbIMH CKBaKMHAMHM B palione Pappi-PyccKxol, He- 
etrepopa, Kamenku Byrcxo, Yruopa, Benuxux Mocros, Kpacnorpaya u gp. 
OHM CJlaraioT TOMMY NOpox MouHOcTbIO Jo 140 M, KoTopasn Ao cux Op OTHO- 
cuJlacb K MepMH, epMo-TpHacy M Oouee ApeBHuM oTJO*KeHHAM (!,2,4,5,7) w cUH- 
Talacb JIMUICHHOH OpraHHyecKkHX OcTaTKoB. Bospuloe KONMYeCTBO reoornue- 
CKUX MaTepHaJlOB, COOpaHHbIX HAMM 3a MOCeHHe LObl, MaeT BO3MO%*KHOCTD 
O6OCHOBaTh BO3PaCT 9THX MeCcTpo- 
IBeTHBIX OOpas0BaHHi. 

B kpopsie TMecCTpOUBeTHBIX OOpa- 
3OBaHHH 3asleraioT BepxXHerlopcKue c 
KapOouaTHble HW CysIbcbaTHo-KapOo- EZ 
HaTHble MOPOAbI MOMLHOCTHIO Jo 3L0 M. HJomnPe’ Zon 
Tlerporpacduyeckoe ucculeqoBaHHue 
MOCAeCAHUX MO3BOHJIO HaM BbIeIHTb 
Cpe HUX CJeqyrolulMe pasHoBHAHO- 
CTH HOpO,: OpraHOreHHO-OOOMOUHBbIe 
M JIETPHTYCOBbIC, OOJIHTOBbIC HW TICeB- 


AOOJUTOBbIE (BOAOPOC EBLE), MeNUTO- Puc. 1. Cxema pacipoctpaneHiA BepXHelopcKHX 


MOPQHBIe, 3EPHHCTHIE H AOMOMUTH3K- — yecrpouperublx oTsJOKeHHH Ha loro-sanaqHOit 
POBaHHbIe H3BeECTHAKH; JOJIOMHTbI C oxkpanne PycckoH muarbopmpl. 1 — o6,1acTh 


NpocsoAMu H JWMH3aMUu aHruypura u pacnpoctTpaHneHiaA MeCTPOUBeTOB Bep XHeH TOPHI, 


2 — CKBaxKHHB!, BCKPBIBUINe BepXHIOIO IOpy UH 
a AP ETO: LOMOMUTOBDES Opekaue MOMCTHMAIOULHH ee KapOonH, 3 — CKBaKUHDbI, B 


BYAHBIX HM BKpamieHHbIxX MOpod, pesl- KOTOpbIX O6HApPy Kena lopcKaa (uiopa 
KWe HW MaJIOMOIIHbIe IpOcsOH Mepre- 
eH WU apruJJiuTos. 

B pepxneli MOAMOBHHe 9TUX KapOOHATHDIX OTMORKeHHL Opin BcTpeyenE! Turbo 
pusiilvs Alth., Nerinea mariae Orb., N. cf. ursicinensis var. minima Gurow, 
Modiola cf. tvlipaea Lam., Pecten sp., Stylophora cf. Neumayeri Alth. (ompe- 
jenenue C. VU. Macrepnaxa, M. U. Amuuyenko), copamuuudeppi Pseudocyc- 
lammina sp., Spirophtalmidivm sp. (aff. carinatum K. et Zw.), Sp. sp. (aff. 
birmenstorfensis K. et Zw.), Cristellaria sp. (aff. miimsteri Roemer), Spiril- 
lina sp., Conicospirillina basiliensis Mohler, Discorbis sp. (aff. speciosus Dain), 
Nautiloculina oolithica Mohler (onpegenenne JI. [T. JVaiin), nospomsaronne 
OTHECTH BMelaoulve HX MOpoOsbl K BepXHeM lope, THTOHY (?), KHMepHyKy & 
BepxHemMy okciopay (ay3uTany). Silecb 2%xe B OObUIOM KOMMYeCTBE BCTpeda- 
joTCA B WuINdpax OOJOMKM MIIAHOK, KOpasoB HU BOROpocsen. 

Mectamu xKe Ha CeBepO-BOCTOKe OOACTH PasBUTUA BePpXHel 1Opbi MecTpo- 
UBeTHBIC OTJIOKCHHA MepeKPbIBAIOTCA HeMOCPeACTBEHHO MIM CeCHOMAHCKHM Pla- 
YKOHUTOBbIM TMeCYaHHKOM JIM 2Ke USBECTKOBKCTHIMH OTJOKCHHAMH TYPOHA. 
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Saeraior TeCTPOWBETHbIe OTMOXKeHHA HECOPIaCHO Ha Pa3MbITOM MOBepXHOCT 
PIMHUCTbIX HW MeCuaHO-CJHOMMCTHIX CIAHLeB CpefHero KapOoua, a B palioue PaBbl 
Pycckoli — Ha CJIOX%KHO JMCJIONMPOBAHHbIX TIJIOTHDIX aPPrHJWIMTAaX BepxHer 
cuslypa. 

[lecrpouperHaa Touma mpeycTapsien#a YepeoBaHveM IVIMH, aAPrHJIJIMTOB, 
aJleBpOJIMTOB, KBapleBbIX eCYaHHKOB HM TpyOooOOMOUHbIX KOHIJIOMepaTOrs 
€ ABHO BbIPaKeHHbIM MpeoOMaaHveM TIMH WU aleBPOJHTOB. | 

Bce 3TH MOposbl NecTpo OKpaleHbl B KpacHO-Oypble, KHPNM4HO-KpacHble, 
CyprywHO-KpacHble, OXPHCTbIe, MaJIMHOBbIe, JMJOBbIe, TOMYOOBATO- HM 32JIeHO- 
BaTO-cepble H, pexKe WOKOMaqHble TOHa B BHAe HelpaBuIbHoro NMATHHCTOTO 
yepeyonaHua. I]peoOmaqaionyuM TOHOM ABJAeTCA KpacHo-Oypblii MH KApmMyHo- 
KpacHblit. | 

Tuwubt WH avleBpOsMTb! Yale Bcero ca6o0 KapOOHaTH3HpOBaHHble, HHOrY 
€ H3BeCTKOBHCTHIMA KOHKPeUMAMH, MeCTaMH Ke OecKapOoHaTHble, BA3KHe, 
6e3 3ameTHOl cmoucroctu. M3peyqka B HAX BCTpeyaloTCA OOrOHHH XapOBbIX BO- 
qopoceli u Ammodiscus sp. IIpociou KOHrsoMepaTOB, CleMeHTHPOBaHHbIe: 
neCYaHO-rJIHHHCTbIM, WHOra H3BECTKOBHCTbIM IeCMeHTOM, COCTOAT H3 WJIOXO) 
OKaTaHHbIX Taek JuaMeTpoM lO 0,0 M cCJIKOAMCTOrO fecuaHHKa, H3BeCcT-: 
Haka, 3eeHoBaTOrO HW Oyporo apruJiIuTa M MeJIKUX XOPOMIO OKaTaHHbIxX rame- 
yek rematuta. [lecuaHuku, BCTpevalouueca B STOI TOME, OOBIYHO CpesHe- UI 
MEJIKOSEPHHCTbIe, MeCTaMH TpaBeJINCTHIe. 

B Oryq@JbHLIX CoYYAFX CpeAH TOML{M NecTpouBeTHbIX OOpaso0BaHHH OpliM} 
BCTpeYeHbl MaJIOMOLLHbIe (JO 5 M) WWacTbl ceporo usBecTHAKa c. Kamenka- 
Byrckas) 4 mpociion Oenoro MH posoBoro runca w aHruyputa (c. TypHHKa). | 

MakcuMaJIbHasd MOULHOCTb STHX MECTPOUBETHHIX OTIOXKeHHH WocTuraer 100 Mi} 
(Kamenka-Byrckas). 

IlecrpoupeTuble OOpas0BaHHA MeCTaMH NOCTHAaIOTCA NadKOL OypoBato-| 
CepbIX H CepbIX aJIEBPOJIMTOB, Me€CYaHHKOB UM apruJIHTOB, MomHOCTHIO Oo 40— 
50 M, oOoralleHHbIX TMPHTOM H OOYIIHBIIHMMCH paCTHTe@IbHbIMHA OCTAaT 
KaMH. 

B 9Tux cepbix WH OypoBaTO-cepblX CJHOMUCTHIX aeBpOIMTaX H MecuaHHKax 
u3 paloHop Kamenka-byrckaa u Hectepopo Hamu Opiia OOHapyxeHa cblopa, 
CmMcOK KOTOpOH no onpeyesenHam E. E. Murayesoli cogepxut 16 Ha 
3BaHHhi. | 

Fungi: Xylomites zamitae Goepp. Filicales: Coniopteris hymeno- 
phylloides Brongn., Sphenopteris sp. (cf. Ruffordia Goeppertii Dunk., Cla- 
dophlebis sp. indet. Ginkgoales: Ginkgodium sp. (cf. G. nathorstii 
Yak.), Phoenicopsis speciosa Heer. Cycadophyta: Ptilophyllum cut- 
chense Old. et Mor., Pt. ex gr. cutchense Old. et Mor., Pt. acutifolium Feist., 
Nilssonia orientalis Heer, N. cf. vittaeformis Pryn. Coniferales: Abie- 
tites densifolia Thomas, Pityophyllum Nordenskioldi (Heer) Nath., P. Linds- 
str6émii Nath., Cupresussp. Inflorescentia et semina incer- 
tae sedis: Leplophyllum subcirculare Pryn. 

Bee 16 onpeyesennpix Bugos (E. E. Murauepa) u3pecTHbl 43 1OpCKUX OTVIO- 
»KeHui CCCP. Jlepsitb H3 HUX ABJIAIOTCH OOLMMH Cc dbulopoli Gat-KemoBen Ka- 
MeHKH (JloHOacc), OcTaJIbuble BCTpeyalores| B Cpefue- H BepXHEIOpcKUX (plopax 
Cpequelt Asuu u Oacceltua p. Unex. 

B cocrape u3y¥eHHOK (Oph! PiaBHad POwJlb MO KOJIMYeCTBY 9K3EMIIJISPOB 
HpHHaIEKUT WHKalopuTaM WM XBolHbIM. TMHKroBpie MH ManOpOTHHKH HMeIOT 
NOJUHHeEHHOe 3HayeHHe. Kommekc aopbl upekctapseH THNMYHO YopCKHMH 
BHJaMH. 

Jaa onpeyeienua Bospacta BMeLaioMlMx @sopy Coes paccMOTpuM Leorpa- 
(puueckoe H reosoruyeckoe pacmpoctpaveHwe pacteunit. Tapasurupyrouuii 
rpu6 Xylomites zamitae Goepp. BcTpeyeH B OO/IbIIOM KOMUeCTBe Ha Ila- 
cTuuke siucta Nilssonia. O6pruen Jia BepXHeETpHacoBbIx OTIO*KEeHUTi Y pasa, 
re BcTpevaeTcn Ha HcTbax Taeniopteris ensis, 4 B Kefinepe YKpaunpr (rapa- 
*KOBCKaA (biopa) Ha sucTbAX Podozamites. 

Phoenicopsis speciosa Heer umMeer uimpoxoe pacrpocrpanenue x Xapakte- 


| 


} 
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pusyer CpeqHe- U BepxHeiopcKue *loppl. B Yccypuiickom Kpae on BeTpeyaercs 
BMECTEe C Taeniopteris, 4To nosBomuio A. H. Kpnuroposnyy nonu3utTb Bo3spacr 
puioppr Yccypulickoro Kpast Jo Oaitoca. B 3adalikanbe 3TOT BUA npucyTcrByet 
B OTIOXKEHHAX OT CpefHel IOpbl AO BepXOB BepXuHeil FOpHI. 

Coniopteris hymenophylloides Brongn. 8 3an. Espone noasaserca TompKo 
co cpequet toppl. M3pecten u3 6aT-KemoBelickux oTmOKeHHH Kameukn (Jlou- 
Oacc), 13 cpeytHeiopcKux oToxKenHit Cpequeli Asun, Gacceiina p. Mex, Kppma, 
BepXHEIOPCKUX OTMORKeHHA [IpuMopcKoro Kpas u Gacceiina p. Jleunt. 

_ Sphenopteris sp. (cf. Ruffordia Goeppertii Dunk.) mpusogurca B. JI. Upu- 
Hajow JA BepxuHelopcKo sppysuBno-TyorenHot Tom SaGaiiKanpa. 

_ Ptilophyllum cutchense Old. et Mor. u Pt. acutifolium Feist. xapaxrepu- 
SyIOT CpefHe- M BepxHeropcKue (ploppl Cpegnelt Asun, OaTcKve uM BepxHelopcKue 
oTmowKeHnA Muguu (cputbt JixOanpnyp u Yuna). Williamsonia pecten Phi- 
Ilips (s03MoxKHO, ABIAeTCA HJeHTMIHBIM MHAULcKomy Ptilophyllum cutchense) 
OTMeuaeTcA BO *lopax cpefquHeli toppl KapKxa3a, Cpequeii Asuu, Kppima u B Oar- 
KeOBeHcKoH dsope Kamenku (JonGacc). 

_ Nilssonia orientalis Heer uspecrHa u3 6aT-KemoBelicKux oTrmoxKeHult Ka- 
MeHKU (lon6acc), B Anouuu — u3 canoes Tetopu, rye cnou ¢ Nilssonia orien- 
talis 3ameraioT BbILe C10eB, COep2KallHX AMMOHHTOB HH3OB MaJibMa, B Amyp- 
CKOM Kpae — H3 THIPMHHCKHX Cil0eB Oata. Pityophyllum Nordenskioldii (Heer) 
Nath. u Pt. Lindstrémii Nath. — puget, umpoKo pacnpoctpanenuple B cpejue- 
HM BePXHeIOpCKHX OTJOKeHHAX CHOupH u S3an. Esponp. Abietites 
densifolia Thomas mpupogutcs Tomacom u3 6atT-Kenopes Kamenkn 
(ToxuGacc). 

| Cupressus sp. npejcrapjien OAHMM BHJOM, HO M0 uMeroljelica B Hallem pac- 
TIOPAXRKCHHH JIMTepaType OH He MOXKeT ObITb OMpeseseH JO Bua. OHako u3- 
BeCTHO, YTO CeM. Cupressaceae, MOABHBILMCb B CpefHel tope, CTaHOBUTCA WIMpOKO 
pacripocTpaHeHHbIM B BepXHel rope. 

Takum oOpa30M, BO3pacT TOJIMIM, BMellaiolleH WaHHy!lo dulopy, ompeye- 
AseTcA MOKa B Mpefemax cpeqHAA ropa — BepXHAA ropa. 

OrcyTcTBHe B aHHOl diope ApeBHUX BUOB HU OCOOeHHO MpescTaBuTeNeH poga 
Taeniopteris (110 KOTOpoMy OObIYHO NOHMKaeTCA BOspacT cllop Ao cpexHelt 1oppl) 
MO3BOAeT OTHOCHTb ee K HH3aM BepXHe rOpbl. 

- Bowmpuioe cxofcTBo aHHow soppy c p@aopow Kamenku (JJonOacc) yaer 
BO3MOXKHOCTh CUHTaTb ee He ApeBHee BepxoBOaTa, a TOUHee — OaT-KeJMOBeli- 
cKOit. 

 Ecam yaeCTb Hoppe aHHble OTHOCHTeIbHO BO3pacTa OTJIOKeHMH C KaMeH- 
cKoli propoki (°,*), To He HCKMOUeHO, YTO CoepxKallve BbILENpHBeeHHYI0 opy 
OTJOMKeHHA OTHOCHTCA WeIMKOM K HHKHEMY KeJIJIOBEIO. 

TakuM O6pPa30M, OMNMCbIBAeMbIe TeCTPOUBeTHbIe OOpasoBaHHA, MOACTuMAae- 
MBI€ CJIOAMH C MepeduceHHON (OPO, NOJKHbI OTHOCHTHCA K OTJIOMKEHUAM HE 
yipepHee KeJIOBeHCKOrO BO3spactTa. 

TIpupefeHuble BbIIe aHHble MO3BONAIOT YTOUHUTh Maseoreorpaduto 10ro- 
ganaja Pycckoi nmarhopmpt. lOro-3anagquaa oxpannHa Pycckoh muatpopMbl 
B KOHIe cpesuel u B Havase BepxHel 1opbl MpescrapsaAma coOo1w OOMMpHyio 
HpvOpexHyio HH43MeHHOCTb, PpaHwuaullyo C KpaeBbIMH YaCTAMM MOpcKOrO Oac- 
celiva HOPMaJIbHOM COsIeHOCTH, WIMPOKO pa3sBUTOrO Ha 3anaye u CeBepo-sanaye 
B pafionax Jlio6nuHa uv CBeHTOKWMKCKUX Top H B Apyrux Mectax. Bombuasi 
YaCTb HH3MCHHOCTH Oblla MOKpbiTa O3epaMH HM JlaryHaMM, a HEKOTOpble ydacTKH 
ee, OBHAHMOMY, OblJIM 3aHATHI SCTYAPHAMH, B KOTOPbIe MHOFa MPOHUKaO Mope. 
O6 2TOM CBUJeTeIbCTBYeT HAMUMe MAJIOMOLMHbIX MJlaCTOB H3BeCTHAKA HW paKOBHH 
Ammodiscus sp. cpegqu Tom mecTpouBeTHbIx OOpasopannit. Merxo3epupie 
TpOCTpaHcTBa ObIJIM MOKPbITEI PaCTHTeMbHOCTbIO CeMEHCTB WUKaO:puTOBIX, 
XBOLMHbIX, THHKPOBbIX HM MaropoTHuKos. B osepax MW JlarykaXxX LO CNHOKOHHOe 
HakonsenHe TIWH, aJIeBPpOMMTOB VW MecCKOB, MHOra MpepbiBaBiweecA kKpar- 
KOBPeMEHHIM H 9HEPH4HbIM MpHBHOCOM rpyOooOIOMONHOrO MaTepHama jua- 
Metpom Jo 0,5 M, ckopee BCerO MPOJHOBHAIbHO-JeMIOBHAIbHOrO — TIPOHCXO- 
*KeHuA. 


ss 
9 MAH, r. 110, Ne 4 §25 


Tlopuqumomy, B cpe/IHeKeNOBelicKOe BPeMsS KOHTHHCHTAJIbHBIA pe?KH 
OCaNKOHAKOMJICHHA CMCHHJICA MOPCKHM, OCTaBMBIIMM CJlefbl B BAe MOLLHOr 
cysibtpaTHO-KapOoOHaTHOrO KOMIJIeKCa NOpOs. 


JIbBOBCKHH TrocyapCTBeHHbIH YHHBepCuTeT Ilocrynu.io0 
u Boponexkckuli rocyapcTBeHHbI YHUBepCuTeT 12 IV 1956 
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Hornann Arkagemuu nayrx CCCP 
1956. Tom 110, Ne 4 


FEO/JIOLPH 


lr. H. BPOBKOB 


JOUEHOBbIE OTJIOKEHHA BYKOBHHCKHX KAPNAT 
| (ITpedcmaeaeno axademuxom H. M. Cmpaxosoim 24 VII 1956) 


1. [upoxo pasputpie B ByKosunckux Kapmarax 301eHOBble OTIO*KeHHS, 
OPPaHW4eHHble B paspesax CHH3yY AMHeCHCKHMM ecuaHHKamu  (Maseouen), 
A CBEpXy — MEHHJIMTOBOH CBHTOH (ONHroMeH), OOHAKaIOTCH B Upefetax Buei- 
d€H AHTHKJIMHAJIbHOH 30HbI B BUC HECKOMbKHX NOMOC Lro-BOCTOUHOLO IpocTu- 
JaHHA, a B LlenTpanbHO CHHKIMHAIbHOM 30HeE BLIXOAAT Ha AHEBHY!IO NoBepx- 
JOCTb B OCeBOH YacTH CyuyaBcKo-[lyTumbCKOrO AHTHKJIMHaIbHOrO MOMHATHA. 
JHU OTMeyaIOTCA TaKxKe B ceBepo-3anaqHou uacTH BuyTpeHHet aHTHKJIMHaJb- 
40H 30HbI B OaccefiHe p. Benpiit Uepemom. 


03 CCB 
c Aymuna p. buckuy Mape ' 2 Burknuya 


SS ———_ 
~ 
eres 


Puc. 1. Cxema crpoeHuaA 300eHOBLIX oTIOxKeHHH ByKkoBuncKkux 

Kapnar Blob npoduaa r. Buxnuya—c. Ilytuma. A—yos0uenospie 

OTJIOXKeHHA; 1 — BuTBHuKad cBHTa; M — ManasckuH, B — 

BbIroickul, /7 —maceywHaucKknit cbaljuasibuble KOMMeKcbI; 2 — 
ObICTpHUKaA CBHUTA 


2. IlpuMeisemMoe MHOrHMH KapmaTCKMMM TeoJlOraMM NofpasjeseHve Z01e- 
JOBbIX OTJOXRKeHHM Ha YeTHIPe CBUTbI (MaHABCKAaA, BbIFOMCKaA, MaceuHAHCKaA, 
SBICTPHIKad) ABAeTCA HeMocTaTOUHO TOUHBIM. H3yuenve MHorouncueHHbIXx 
yaspe30B Z0lleHa B Upesetax Bykopunckux Kapnat mu anasu3 suTeparypHbIx 
[aHHbIX 10 MpvvierarouluM c 3araya palionam (") NOKa3bIBaeT, UTO MaHsBCKaA, 
sbIFONICKaA MW WaceUHAHCKad «CBHUTbIy IpeACTaBJIAIOT COOOM HE UTO MHOe, Kak pas- 
IMUHbIe (PallaJIbHble KOMIIJICKCHI OMHOKW WM TOM 2%e CBUTHI, KOTOPOLi MOXKHO ObLIO 
hl WPHaTb HasBaHHe BUTBUWKOM, YUMTHIBAA MMeIOUIMNCA TepPMMH «BUTBUUKAA 
epua» (cept, OOBeAMHABLIAA MAHABCKY1O HM BBIFOMCKYIO «CBUTbM). BpicTpHul- 
‘asl CBHTA MMeeT BIOUHE ONPeAeEHHbIM OOUK M paccMaTpHBaeTcsH HaMM B OO- 
HellpHHATOM oOpeme. Takum 06pasoM, ycTaHaBuIMBaeTCA MOfpasesenne 901e- 
JOBLIX OTJOKeHMH TOKO Ha [Be CBUTbI (CHH3Y BBepX): BHTBHI[Kylo M ObIcT- 
yMILKyIO (cM. puc. l). 

3. Bureuukad CBHTa, 3aleraioillad, Kak [paBuslo, Ha MaCCHBHbIX SMHeH- 
KUX TeCuaHHKaX, XapaKTepH3yeTCA CJIOKHBIM WH U3MCHYMBbIM CTPOeHHeM. 
3HYTPH Hee OOOCOOMAIOTCA MAHABCKMH, BbIPOACKMi M NaceyHAHCKMM Calluatb- 
(bIe KOMIIWICKCbI, KOTOPble MOTyYT IIPHCyTCTBOBaTb B pa3spe3se TO BCe O/HOBpe- 
feHHO, TOCMeNOBATeMbHO CMeHAA Apyr Apyra 10 BepTukasu, TO 10 ABa (MaHsB- 
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CKHH H WaCeYHAHCKHHM, MaHABCKHH HW BbIFOACKHU, BbITOACKHH u naceuHAHCKHH) 
B ropH30HTaJIbHOM HallpaBJeHHM OHM B IWMpOKHX Tpefelax (HepelKO 10 
HOCTbIO) 3aMenlaroT pyr Apyra. MansaBckwi KOMIJIeKC, pasBUTbIM B OCHOBaHK 
CBHTbI, IIpecTaBeH vepefsyiomuMuca aprussmutamMu (mpeoOmaator, MHOry 
OKPeMHEHHbIe) H aeBpOJMTaMH C MHOFOUMCJICEHHBIMH THeporinpamMu, BCTpe 
yaloTcad TakKKe IPOCOM MeCuaHHKOB, FpaBeNHTOB HM MepreyieH. Sfecb “act 
XOPOWO BbIPaxKeHa PHTMHYHOCTb; PHTMb!I ABYXKOMMOHECHTHBIC, MOULHOCTb Wi 
KoleOsleTCA B Mpemenax 2,5—190 cm (cpeqHaAA mpeoOmamaroujad MOMLHOCTI 
25—40 cm). MakcwMajibHaad MOMIHOCTb MaHsABCKOrO KommsieKkca (fo 135 cm 
HaOsojaeTca 10 neprHdepun BuewHel aHTHKAMHAI_HOK 30HbI (c. CreOHHK HM Ap. 
up LlentpanbHoH cHHKAMHalbHOH 30He B pavone c. JIuxrene (190 mM) 
a Me@xK)ly 3THMH palioHamMu B Gacceline p. Buckuy-Mape ou mpakTu4ecku On 
CyTCTBYeT. 

Buirosckui (balluasbHbIi KOMMJI€KC CJIOMKeH TlaBHbIM OOpasom mecuaHh 
KaMM M KPyNHOSepHHCTbIMH aslespomuTamu. Ilo Kpato BuemHelt aHTHKIHHae 
HO 30HbI OH OTCYTCTBYeT, HO B {0ro-3allaHOM HallpaBJIEHHH MOLLHOCTb efe 
BOSPaCTaeT 3a CUET 3AMELICHHbIX CMe€%KHbIX KOMMJeKcoB. K IOB, B BepxoOBbs} 
p. [usmpua u B upefenax CyyascKxo-[lytusbckoro aHTHKJMHasIbHOrO HOJHATHS 
(32ecb WIMpOKO pasBHTbI rpaBulinble MecuaHHKN) NaceyHAHCKMM cbal\vasbHbll 
KOMINWI€KC OKa3bIBaeTCH TOJIHOCTbIO BbITECHCHHbIM H3 paspe30B BbIFO]CKHM) 
MakcvMaJibHad MOULHOCTb KOMMeKca (p. Buckuy-Mape) jocturaer 245 m 

TlaceuHaHckuli KOMMIeKC XapaKkTepH3yeTCA pa3sBHTeM MJIMTYATHIX, OObIUHE 
MIOXO OTCOPTHPOBAHHbIX (Cc TpaBHeM HM FasbKOi pasHooOpasHbIX 9K3ZOTHYeCKH) 
MOpO) KapOOuaTHbIX TIMHUCTHIX AJIEBPOJIHTOB, COepKalHX MpPOCOH H3BeC 
HAKOB HW MepresieH. B Mecrax CBOero paciipocTpaHeHua OH BCTpeyaerca B BepX: 
Hei WaCTH CBHTbI, OOBINHO HeMmOcpeACTBEHHO H¥Ke OasasIbHOrO KpaCHOLUBeTHOr 
POPH30HTa OvicTpuKOH cBuTbI. [lo Kpaio BuewHel aHTHK IMHabHOH 30HbI (BOMHS 
r. BuxkHulla WB JpyruxX MecTax) NaceYHAHCKMHM KOMMJIeKC 3asleraeT Ha MaHes 
CKOM (mepexoj, MocTeneHHbIH), a loro-3anaHee WHHUU Cc. Buxkenka — c. Duby 
J@KUT Ha BbITOACKOM, IIPHYeEM MOLL[HOCTh NaceYHAHCKOTO KOMMUIeKca OpIcTp 
yObipaeT B 1Oro-3aNaqHOM HalpaBseHuH (MaKCHMasIbHad MoulHOcTh 80 M oP 
meueHa B BepxoBbAX p. b. Buxkenka u 0 p. Cmyrapa). 

O6ulax MOLLHOCTh BHTBHUKOM CBHTbI cocTaBsaer 190—280 Mm. 

4, Bpicrpulikad CBMTa MpefcTraBsAer COOOH THNMYHYIO PIMWeL yIO TOMY ap) 
PHJLIATO-aJl€BPOJIMTOBOFO COCTABAa (FOCHOACTBYIOT APIHJIIMTbI); MOULHOCTH put) 
MOB H3MeCHAIOTCA Bipefetax oT 7 Wo 125 cm (cpeqund npeobsafaoulad MOULHOCT 
20—25 cm). Berpeyatorca npocsiou NecuaHHKoB, perxkKe — rpaBeslMTOB U menret ae 
B OCHOBaHHM CBUTHI Ha OOMbION NNOMAaI pasBuT rOpH30HT KpacHo-Oypbix nMOT! 
HbIX PMH (aprHimvTop). Camble BepXHHe CJION CBUTHI, CIOXKEHHbIe ANeBPOMUTAMs 
MW mecuaHukaMu, NonpeqvowKenuto O. C. Banosa Bpiqesai0TcaA B KaveCTBE IeIOp 
CKOrO FOPH30HTa; OHH MepeKPbIBalOTCA KPeCMHMCTbIM TOPH3OHTOM MeHHJIMTOBO! 
cBuTbl. Jia ObICTpHUKOM CBUTbI XapaKTepHO MaKCHMaJIbHOe pa3BuTHe apruel 
JMTOB B KpaeBow nowoce BHewHeh aHTUuKIMHaIbHOM 30HbI; K IOS orcioja 3a} 
MeTHO YBEJIMUMBAeTCA POJIb AJIEBPOJMTLIX MpOCc0eB, IpHyeM B Tipeyenax Cy| 
yapcko-IlyTHabCKOrO AHTUKJMHAIbHOrO MOMHATHA YacTO BCTpeyaioTca mMecual 
HUKH. XapakTep paspe30B NO NpOCTHpaHHio JOBOMbHO yCTOHIHB; MOLLHOCT 
CBUTbI OObIYHO 180—220 M, HO B BepxoBbax p. ByKosem qocruraer 340 m. 

5. Qouenopble oTsoxKeHus Bykopuuckux Kapnar mpeycrapasior codoil 
(IMWeBLIM KOMIVI€KC B WIMpOKOM CMbICse CJIOBa; B MX COCTaBe MpHCyTCTBY10) 
KOHTIOMepaTbl MW PpaBeJIMTbI, M€CUAHMKM, AJICEBPOJIMTbI, APFUJWMTbI, MepresmHy 
M3BeCTHAKH MW KpeMHH. 

Konraomeparbl u rpaBenuTE OOpasyioT HeBbIepxKaHHBle MacThl MOLLHOCTbIt 
no 10—30 co (peqko Jo 4M); Onn COxKeHbI O6OMOMKAMH 3eeHOBATO-CepbIx KBapi| 
C€PHUMTO-XJIOPHTOBbIX C/laHIeB, PexKe BCTPeyaloTcA MeTaMOp*u30BaHHble ap) 
PHJJIMTbI WM PIMHMCTHIC aIEBPOMUTbI, TEMHbIE KPeMHM, THeLCbI, TPaHHTbI, KHC| 
Able SpPy3HBbl, H3BeCTHAKH H Ap. LlemenT KabUHTOBbI, Ka bUMTO-xXaLeLOHO) 
BbIM HW XaJleQOHOBbI. B Kpatineli cepepo-BocTounoft nomoce Buewneli autuKnHl 
NaNbHOH 3OHbI B rpaBeMTaX ABHO TOCMOsCTBYIOT 3eeHOBATO-cepbIe cual) 
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lowKHee (OacceliH pek Tosapnuup u Jlonyuinn, Bepxospa Buxkenku u Creouska 
M asiee Ha OLO-BOCTOK) SHAYTebHO BOSPacTaeT POJIb OOMOMKOB KBAPUATOB 
KBapila (yo 40—60%), a qauee k IO3 cuopa Habmoaetca HEKOTOPOe MOBbILeHHe 
POJIM CaHWeB, IPH4eM MpPHCYTCTBYIOT B 3aMeTHOM KOJIMYeCTBe OOJOMKK rpaHu- 
TOB HW THeHCOB, TEMHO-CepblX MeETAMOP(H30BaHHbIX aAPFuJIUTOB. 

_ [lecuanuxu (ceppie, romy6oparo-cepbie), cuaraiouve WwiacTbl HM MauvKM MOU 
HOCTbIO JO HECKOJIbDKHX METPOB H J[ECATKOB METPOB, pasHooOpa3sHbl B rpaHyo~ 
METPHYECKOM OTHOWEHHH (Valle JPYPUX BCTPeYaloTCA MeJIKO- H CpeHesepHUCTHIe). 
Cpequnli MuHepasornuecknii cocras: KBapu, 84—87 % ; noneBble wmaTH! 3—5,6%; 
rayKOHUuT 4—6,5%; OOIOMKH MOpok HM Npouve Munepannl 4—6%; WeMeHT Kap- 
OoHaTHBIH, KapOonaTHO-xamueqoHOBbIi, ranuuctsiii u yp. Opranuueckue 
OCTaTKH TipefcTaBleHbl PopamunudepamMu, MeHee cuNKyJamMu ryOoK. 

KpylHOsepHHCTble aeBpOJUTbI BO MHOTOM MOJOOHBI WecuaHHKaM, a TsH- 
HHCTbIC AJeBPONHTHI MpHOMMKaWTCA MO cocTaBy K apruumuTam. Caoeobpasue 
COCTABJIAIOT NJIMTUATbIe NOXO OTCOPTHPOBAaHHble, YaCTO C OGHIbHOM ralbKOl 
PpaBHeM 9K3OTHYECKUX NOPO H CHJIbHO H3BECTKOBHCTHIe PIMHUCTbIE aJleEBPOMUTHI 
TEMHOH MeneIbHO-cepoH (MHOra C 3eJIeEHOBaTHIM OTTEHKOM) OKpaCKH, THUMUHbIe 
AIA MaCeYHAHCKOFO KOMMJIeKCa («MyCOPHble» aleBpouuTh!). B KpyMHOSepHUCTHIX 
aJIeBPOUMTAX HepefKO HaOOMaacb KOCaH COUCTOCTb, HaNOMMHaIollad pxAOb 
MeJIKOBObA. Bla BCTpeveHa TakxKe OHOHaMpaBsennaa (LOB 100—150°) xocaa 
CJIOMCTOCTb, CBA3AaHHAA C MOPCKMMH TeYeHHAMH. 

AprHJIMTbL OObMHO OOJlajaioT TepBuYHOM romyOoBaTo-cepolt OKpacKol, 
He€peJKO C 3eJICHbIMM OTTeEHKAaMH. TOHKOAMCHepcHad YacTb HX MMeeT MOHTMO- 
PHJJOHMTO-ruApocMOoAuCTHI cocTaB (c npHMecbio GeliqemmuTa), mpHuem suCTO 
THAPOCIOMUCTHIe NOPOAb! peAKH; NOCTOAHHO B 3HAUHTeMbHOM KOMMUECTBE NIpH- 
CYTCTBYIOT IIMPHT, HEpeKO KabUMT, HHOra CuepuT; TeppHreHHad NpMMecb 
o6pigHa. B MaHABCKOM (allHaJIbHOM KOMIIJIe€KCe BCTpevaloTCcA MauKM OKPeMHCH- 
HbIX apruduutTos. MomHoctb nWiacToB apruduTOB HHOrAa JOXOAUT Wo uHe- 
CKOJIbKHX JICCHTKOB MeTPOB, OObINHO 2Ke 20—SO0 cm. 

VispecTHAKH CBeTJIO-Cepble H TOyOOBAaTO-Ccepble, MHKPO3epHUCTHIe, acto 
CBA3AHbI MOCTeMeHHBIMM MepexofamMu Cc MepreaAimu; OpraHuueckuli MUp B HUX 
mpecTapseH OOBMHO dopamMunudepaMu; MOIIHOCTh MWacTOB He MpeBplivaer 
60—70 cm. TumvudHble KPeEMHH OTMeYaJINCb B BUC MeJIKHX JMHSOBMAHbIX Ted 
Cpe M3BECTHAKOB MaCeYHAHCKOTO KOMMJIeKCa. 

6. B 300eHOBHIX oTMOwKeHHAX BykopuncKux Kapnat scTtpeyeHo Oovipuie 
45 muHepasiosp. YcTaHOBJIeHbl Be TeppHreHHO-MHHEepasorMyeckHe MPOBHHUMH: 
fOro-3anaquad rpaHaT-CHOMHCTO-LMPKOH-pyTHJ-TypMasIMHOBaA MW CeBepo-Boc- 
TOUHaA UWMPKOH-pyTHJ-TYpMaJIMH-rpanaToBan, rpanulla Mex*Ky KOTOPbIMH Mpo- 
XOJMT 10 WuMHUMM Cc. Konatun —c. Ilytuna — pepxopba p. SyOpy; upueraroulan 
HenocpescTBeHHO ¢c CB kK STO JHHUM 30Ha Oplia OOAaCTbIO CMeIWeCHMA MaTepuasa 
PasJIMUHbIX MCTOUHMKOB. 

7. Hakonmenve 30LeHOBOK INMWeBOH TOM MpOHCxXOAUNO BO BHYTpHreo- 
CHHKJIMHaJIbHOM TIporu6e, OKaliMseHHOM c CB u 103 Oapbepamu, MpeycTaBaB- 
UMMM CO6OM MpepbIBUCTY!0 Leb NOJBOAHEIX NOAHATHH, BO MHOPMX MecTax He- 
BbICOKO MOJHUMABLIMXCA Hajl ypoBHem mops. IOro-3anayqHbli Oapbep pacmoua- 
rayica B OOacTH CoBpemeHHoro MapmapouicKoro MaccuBa (OH MOCTOAHHO Obl 
Soslee BbICOKO MPHNOAHAT), a CE€BEPO-BOCTOUHDIM ABJIAJICA COCTABHOM YacTbIO 
No6pym2kuHcKo-CraHucaBcKOrO MOJHATHA, MNOTBepxylaemoro reousuye- 
cKMMU JaHHbiMa. Hanvune stax Oapbeposw joKasbiBaeTca JIMTOMOrMYeCKH (H3- 
MeHeHHe rpaHyJIOMeTpHu H CocTaBa Nopog). B BUTBHILKOe BpeMA CHOC MaTepHasa 
IpOucxosuA c O6OMX NOAHATHH MPHMepHO B PaBHO Mepe; HO, KpoMe Toro, Cy- 
WeCTBOBaI HM TpeTHH MyTb NocTyneHHaA OOJOMOUHOTO MaTepHasa, TiaBHbIM 
6pasoM necwaHoro — MpMHOC eFo CyileCTBOBaBIUMMM B OacceliHe TeYeHHAMH 
> C3, BO3MO%KHO CO CTOPOHBI 3anagqHoro OKOHYaHUA MapMapouicKoro MaccHBa 
{ IIPHMOAHATHIX TAM YUACTKOB BHYTPH Oaccelina, ClaraBluMxcA MOIOMCHOBbIMU 
IPCMMYILeECTBCHHO TeCdaHbIMH OTJO*KeHUAMH. 3a CueT NpHHOCa HMeCHHO TAaKHM 
TyTeM H HaKONMJMCh MecuaHble TOMMM («BBITOACKHe MecuaHUKH»), OOHAKAIO- 
iMecsa B GacceiiHax pp. Bonbmiaa Buxenxa, Cuyrapa, Tosapnuta, Jlonyuna, 
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Buckvy  B BepXxOBbAX p. THubya. OMHUM U3 PAA NOKAsaTeJbCTBa HaJlM4As 
NOAOOHBIX IPOMOMbHBIX TeYeHHH B Oacceline ABJAeTCA SakT HeOHOKpaTHOr 
HaXOKICHHA B OCHOBAHHH MIaCTOB MeCYaHHKOB HW aJIEBPOJIMTOB KOCOM CJIO 
CTOCTH C HAKJIOHOM KOCBIX CJIOHKOB B OrO-BOCTOUHOM HanpaBsennu. B OpicTpx 
KO€ BpeMA cCOsfaloTcA Goslee OfHOOOpasHble YCJIOBUA B OTHOWeHHH NHTAaHHs 
MatTepHaJioM — OH NOCTyMad mpewmyilecTBeHHO u3 OOsacTH MapmapouicKor¢ 
MaccHuBa. | 
Cam OacceliuH 6bln Hermy6okuM: rutyOuHa ero, NOBHAMMOMY, JIMIb BpeMeHaMy 
mpespiiiasa 200—300 m. Toscemectuoe pasBiTHe MUKPOKOHKpelMM NMpuTa ¥ 
OeqHOCTh O€HTOHHOH dayHoH ykKa3biBaloT Ha HakOMJIeHHe MaTepHasia B BOC! 
CTaHOBHTebHOH OOcranoBKe. K KOHILy ObICTpHILKOrO BpeMeHH pebed Awa Oac! 
celia Ha OouIbINMX MpOCTpaHCTBaX OKAa3aJICA CHJIbHO BbIMOJIOMKEHHbIM CO3Jai 
JMCb OaPOMpHATHbIe YCOBUA JIA HAaKOMJICHHA OCaKOB MEHHJIMTOBOK CBHTEI! 


Ilocrynmuvio 
20 IV 1956 


WHMTHPOBAHHAA JIMTEPATYPA 
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BHUTPH, uos. cep., B. 51 (1951). 
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| Horsago AkayemMun nayxr CCCP 
| 1956. Tom 110, Nb 4 


FEOJIOPHA 


Akanemuk AH YCCP O. C. BSJIOB 


O CONCCTABJIEHHH NMAJIEOTEHA CPEJIHEM A3HM, KABKA3A 
MW KPbIMA 


B wacToslleli cTaTbe MHe XOTeNOCb Obl H3/102%KUTb HEKOTOPbIe CBOH MBICJH 
© BO3MOMHOCTH NapaJemusaluu cpefkeasHaTcKoro MasieoreHa C KPbIMCKHM 
M KaBKa3CKuM. MpbIcJIv 3TH BOSHHKaJIM Y MEH y2Ke JaBHO, HO OKOHYATEbHO ocbop- 
MHAMCb BO BpeMA SKCKYPCHH NasleoreHoBoH KoMuccHu no Esponeiickoli uacTu 
CCCP oceubio 1955 r. B ato cTaTbe 4 orpaHMunBalocb NoKa KpaTKMM M3JI0- 
2KeHHeM Bompoca. BsaB 3a ocHoBy OMOpHbI KpbIMCKHH (Gaxuncapalickuli) pas- 
pes, MolbiTaiocb CjlesaTb HeKOTOPbie comocTaBJeHHA. 

IlaneonenH Kppima cocTouT u3 JByx YacTeH. Buu3y ero MOTHbIe K3BeCTHAKH 
¢€ (ayHoH KpyNHbIxX MoJsocKoB (Crassotella, Cerbis u yp.), BcTpeuaromelica 
JIMlUb ClopaguyeckH. B o6pasiiax 43 9TOH ToUH, uMeBUINxca y B. B. Menuepa, 
a oOHapyxu | 93Kk3. Corbula (Cuneocorbula) angulata Lam., xapaKTepHoii 
quia OyxapcKoro sapyca. M3BecTHAKH 3TH OObINHO MpHUMCAAIOTCA K MOHTCKOMY 
spycy. Byjlem Ha3biBaTb HX Moka, oO BbIPAGOOTKH STANOHHOH cTpaTurpaduyeckon 
CXCMbI, HMKHeNaJIeOWeHOBbIMH JIM U3BeCTHAKAMM C KpynHbiMu Corbis. Bepx- 
HHH Maseolex (valle Bcero B Kppimy o6o03HauaeMbIi Kak TaHeTCKHH apyc) cwJio- 
2%KeH OembimMu Meprenamu c Gryphaea antiqua Schwetz. a B pepxax c Gryphaea 
reussi. 

K HWxKHeMy 30LeHy (HNpCKOMy Apycy) OTHOCAT saJleraiolve BbIWe seseHble 
MepreslucTple rivubl c Exogyra eversa Mellev. u lepBbIMH, 3/[ecb ellie MeJIKAMH 
HYMMYJIMTaMM HW J\MCKOUMKAMHaMu. B pepxHeH 4aCTH STHX PMH, Te HMeIOTCA 
Mpocsov Gosee MIOTHbIX CBeTIbIX MepresleH, HOABJAIOTCA KPyMHble MaCCHBHBIe 
yctpuubl — Gryphaea gigantica uw, 4¥To AIA Hac celuac OCoOeHHO HHTepecHo U 
BaxKHO, Pe3KOKHJeBaTbIe YCTPHIbI, HEOTMMUMMbIe OT CpefHeasHaTcKux Gr. Ca-~ 
melus Buraé. Bo ppema oceHHeli 3KCKypPCHH Oplulo HaWeHO TakxKe HECKOJIbKO 
MACCHBHbIX ycTpul, Tuna Gr. gigantica Sol., Ho c BbINyKJoH BepxXHeH CTBOpKOH. 
Ouv lpHHasmexaT nogpopy Solidostrea vu, BepoATHO, MpeCTaBJAIOT HOBbIM BHI. 

Bpmue HadiuHaeTca Toa H3BeCTHAKOB C KPyNHbIMA HYMMYJIMTaMU JiOTeT- 
cKoro spyca. 

JlocraTouHo onpeseseHHO MOXKHO TOBOPUTb, YTO 3eCHbIM HKHEIOLe HOBbIM 
rmuuam c Ex. eversa Mellev. u Gr. camelus Buraé. cooTpeTcTByeT cy3a KCKMH 
apyc. OuesuyHo, cpefqHes0lleHOBble HYMMYJIMTOBbIe U3BeCTHAKM Tapa NesH- 
3ylOTCA C aslalickuM Apycom. TouHO Tak Ke BPA JIM MO?KHO COMHEBATHCA B TOM, 
UTO HWKHeNaseoweHoBble (MOHTCKMe) H3BeCTHAKH KpbiMa MoryT ObITb ConNocTa B- 
JieHbl c GyxapcKuM aApycom. Bo3unkaeT, OfHAaKO, BONpoc: YeMy COOTBeETCTBYIOT 
Gebie BepXHeMameoweHoBble (TaHeTcKHve) Mepretu Kppima — BepxXHelt 4acTH 
6yxapcKoro WIM HMKHeH “acTH cysakcKoro Apyca? Mue mpefctapaseTcA HaH- 
6oulee MpaBUsIbHbIM TaKoe pellleHue 9TOrO BoMpoca. ByxapcKult Apyc B NpHAlune 
euleqyeT JeUTb Ha Be YacTH: HMKHe- u BepxHeOyxapcKH. B TawaKuKcKolt je- 
Mpeccuu K pepXHeOyxapcKomy ToybApycy OTHOCHTcA MauKa Oevbix Mepresen, 
peHuaiouad OyxapCcKHe M3BeCTHAKM H CojepxKalllad cayHy MOJIOCKOB Kapa- 
TarcKoro TUM, B TOM Uucue B OobIOM KoMyecTBe Gr. antiqua Schwetz. [pasya, 
9Ta (bopMa BCTpevaeTcs H HKe Mo paspesy, a TakKe MepeXOMMT B HMSBI CyIeMYIO- 
mero cy3aKcKoro spyca, HO B 9TOM FopH3OHTe OesbIX MepresieH ona oco6eHHO 
WIMpoKO pacmpoctpanena. Ilo cBowM auTomorMyecKHM ocoOeHHOCTAM Oewsble 
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MepreJId CTOAT, KOHEYHO, ropa3sjjo OMAKe K OyYXaPCKUM H3BeECTHAKAM, YeM K Cy 
3QKCKHM 3@JICHbIM ruidHaM. Mue HW KaxkeTCA, YTO MOHTCKHM H3BeCTHAKaM Kppim 
COOTBETCTBYIOT HMkHeOyxXapcKHe U3BeCTHAKH (HaMpuMep, B paspe3sax ce 
BepHoli okpavubl Taj2KuKCKOH qempeccuH), Jasee OesibiM Mepressm c Gr. anti 
qua Schwetz. Kppima — sepxHeOyxapcKve Oenbie MepresH c Gr. antiqu 
Schwetz., B HW2KHe9OIeHOBbIM (HMpcKuM) TrvinHamM c Ex. eversa Mellev., Gr. 
gigantica Sol. u Gr. camelus Buraé. Kppima — cy3akcKHe 3eseHble riMHb! ¢ Cr.. 
camelus Buraé. YHoMAHeM, STO OHM cofepxKaT TakoxKe Ex. eversa Mellev. / 

B nocsiequee BpeMA B IMTepaType BOSHHKJa AUCKYCCHA MO NOBOsy Toro, Kya: 
OTHOCHTb Oevible MepremH c Gr. antiqua Schwetz. — k OyxapcKomy spycy,, 
Kak 9TO Jlelaslocb paHblle, HIM K Cy3akckoMy. AHaJH3 JOBOJOB, ON yOuMKOBaH-: 
HbIX 34 H IPOTHB OO€MX TOUeK 3PeHHA, 3aCTaBAAeT MCHA OCTATbCA MPH CBOeM! 
NepBOHavaIbHOM MHe€HHM HM OTHOCHTb Oeulble MepreiM kK OyxapcKoMy sApycy.} 
Bmecte c TeM, pactsieHeHne 3TorO Apyca Ha HMKHe- HM BepXHeOyxXapcKHH TaM,, 
re 9TO BOSMOXKHO, KaxKeTCA MHe OUeHb 2KeJlaTebubIM. [lomumMo Apyrux MpeH-; 
MYIIeCTB, 9TO [[aeT BOSMOXHOCTh CfeNaTb Goulee ONpefesIeHHOe HW TOUHOe CONO- 
CTaBJIeHHe C KPbIMCKHM pa3pe30M, a 3HaUHT, H C TEM HalUMM MaJIeOreHOBbIM 9Ta-; 
JIOHOM, KOTOpbIli celivac pa3spaOaTpiBaeTca. I]pHHuMasa M3i0%KeHHY!IO TOUKY! 
3PCHHA, MbI MOMKCM TOBOPHTb, ITO OyxapcKHH Apyc — 9To Maeolen, a Cy3ak-} 
CKHMA — HMKHHH 90ueH. Kak Obilo yxKe CKa3aHO, alaliCKH sIpyc OTHOCHTCH| 
K cpeyHemy 90leHy. 

B oTHOWeHHH TypKeCTaHCKoro Apyca BO3HHKAaIOT HeEKOTOPble 3aTpyAHeHHA. | 
B Kppimy Bplille JiOTeTCKHX HYMMYJIMTOBbIX H3BCCTHAKOB JI€@KUT MOUIHAaA TOUI- 
ila OesbIX Mepreneli C OMpeeJIeHHbIM BbIJepKaHHbIM KOMIVIEKCOM (ayHbl (o-' 
pamunudep HM MouTH Oe3 BCAKOH pyro dayHbl. XapakTepHbIMH (bopaMHHH- 
cbepamu sBasiotca Acarinina rotundimarginata u Hantkenina alabamensis.| 
Ota Toa COMOCTABIACTCH C OXAPAKTeEPH30BAHHbIM TaKHM 2Ke KOMIWICEKCOM MHK- 
potayHbl ropv30HTom Cepepyoro KaBka3a, MHOTa Ha3bIBAeMbIM KepacTHHCKHM 
ropuH3soHTom. Mecramu, Kak, HallpHMep, B XajibbKeHCKOM palioue, rye OH Ha- 
XOJMTCA B CaMOH KPOBJIe XaJ[bOKEHCKUX CNOEB, MOLIHOCTb erO HHUTOMKHA, BCerO 
1—2 M, a B HeEKOTOpbixX CJlyuanxX, Kak, HallpuMep, B paspe3e na p. KyOanu, ona 
yBeuunBaetca Jo 10 Mo. | 

Toma OewbixX MepresieH, HECOMHeHHO, YXKe BePXHeIOIeHOBaA UW OObIMHO 
oTHocuMas B Kppimy K oBep3scKoMy Apycy, NOKpbiBaeTcaA OypbiMu PbIOHbIMH Mep- 
ressimu c Lurolepis caucasica Rom., T. e. KyMCKHM ropH30HToM. Bospact ero 
OeSyCOBHO BePXHESONCHCBbIK, IPHueM 3TO yoKe He HU3bI BepXHero 9olleHa. 
a CpeZHAA ero YacTb. 

TypkecTanckuh Apyc paHblile OObIMHO OTHOCHJICA K CpefHeMy 30IleHy Ha 
TOM OCHOBaHHH, TO XapakTepHad AA Hero ycTpulla Fatina esterhazyi Pav. 
Oblia ONHCaHa HS CpeWHeESOWeHOBbIX OTIO*KeHHU Tpancuabeanvu. OnaKko co- 
MocTaBsleHve CpefHeasvaTCKUX paspe30B C KaBKa3CKHMH, CjlemaHHoe uepes 
mpoMexyTounble 3sBeHba — Ilentpanbupit Koner-gar u Kiopengar ps Typk- 
MeHHH, Nloka3aso ceqyroulee. K TypkectancKomy spycy B Kropenyare oTHo- 
CATCA KOTYPCKHe NecuaHuku, cofepxamMe Fatinaesterhazyi Pav. Onn nexar 
B CaMCH KpoBJe TONMM, OTBeYalOUleli cpeqHemy HIM 6ypomy Koyny Ko6pucrana, 
T. €. KYMCKoMy ropusonTy c Lyrolepis caucasica Rom. To Bospacry Kymcknit 
TOPH30HT, KaK Mb! BUCH, OTHOCHTCA K cpejiHelt UacTH BepxXHero 9oIIeHa, 3a- 
Jleran Bbille OeJIbIX Mepreseli, Ha3bIBAaeMbIX OBep3sckuMH. Mitax, HyMMyuTOBBIe 
JUOTETCKHE H3BECTHAKH COOTBETCTBYIOT aialicKOMy Apycy, a BepxXHesOUeHOBbIe 
NMposlenucoBble (KYMCKHe) Clo — TypKecTauckomy spycy. Jlexamme mexay 
HHMH TOXKe BePXHeSOLeHOBbIe OesbIe MepresH, CCTeCTBeEHHO, CKOpee MOryT ObiTb 
ConocTaBJIeHbI C HH3aMM TYPKecTaHcKoro spyca, HeKeM Cc BepXaMu analicKoro 
apyca. B nocnequem clyyae NpHsocb Obl YacTb aalickoro Apyca oTHeECTH K 
BepXHe€My 9OLeHY, C YeM BPA JH KTO-HHOyAb MOET cormacuTeca. 

A cuvTaio TaKuM OOpa3oM, UTO TypKecTaHcKHl pyc ABMAeTCH OHOBOSDA- 
CTHBIM C OesbIMH Meprensamu c Acarinina rotundimarginata u 6yppimu siupoute- 
MMCOBbIMM CJIOAMH. B Kpsimy Bpitie mHpomenvcoBbIx cnoeB exKaT Oenbie WA 
3eJeHOBATHIe MeprewHcTbe rivub c Gryphaea queteleti. Onn Touno coorBercT- 
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yiot OeloriMHcKoMy ropH3onTy (®,) XapboKencKoro paliona, wIM sesrun- 
KOMY APycy NO MOe€H KaBKa3CKOl CXeMe H OTHOCATCA K BepXaM BepXHero 9oLeHa. 

Hanee cuekyeT HH2KHEOJUTOWeHOBbI XaqymcKuii ropusouT. B Cpequefi Asuu 
blllle TyPKecTaHCKoro sipyca 3asleraeT, HECOMHeHHO, BePpXHe9ONeHOBbIM PHIL- 
aHCKHH APYC, H, BEPOATHO, Torxke BepXHEeSOIeHOBbIli, HccbapHHCKUli apyc. Cme- 
yiolwli, XanaOayckuli Apyc, o4eBHAHO, ye HMxKHeOMHrOLeHOBbI. UTo Ka- 
aeTCH MoceqHei MopcKoli Tom B Cpeyuelt Asnu — cymcapcKoro sipyca, To 
€lUMTb, OTHOCHTCA JIM OH K HWKHEMY WJM CpeHeMy OMHPOWeHy, OUeHb TPyAHO. 
Mead B BUY HWKHEOMMTOWeHOBbIli BOspacT xXaHaGaycKoro Apyca, # Mapastie- 
M3yto ero C XafyMCKHM ropHsonToM KaBka3a. OueBuyHO, Tora pHwTaHCKH u 
chapHHcKHl Sipycbl CooTBeTCTByIoT OenormvHcKoMy ropusonty KasKa3a u 
€JIbIM BEPXHHM MepreJMcTbIM rinwamM Kppima. CymcapcKnl apyc, MoxeT OpiTb, 
TBevaeT BePXAM XayYMCKOrO TOPH3OHTA. : 


Tloctymuate 
28 IV 1956 


Jloxnxagn AkayleMuu HayR CCCP 
1956. Tom 110, Ne 4 
| 


rEOJIOrHs 
ll. B. 3APHUKMM | 


\ 
| 


KAPBOHATHbIE KOHKPEWMM YIPJIEHOCHbIX OTJIO)KEHHA | 
KAK MOKASATEJIH ®ALMAJIbHbIX YCJIOBMM | 


OCAJ KOHAKOIMJIEHHA 
(I pedcmaeaeno axademuxom H. M. Cmpaxosoim 8 V 1956) 


KonkpelHonHble oOpasoBaHHA B MpOAYKTHBHbIX OTMORKCHKAX 3alaHou 4ACTI 
Jlonenkore Saccelia mo MopdosornyecKHM OCOOCHHOCTAM HM YCJIOBHAM 3aJle: 
raHus Ob pasjeJeHbl Ha TPH rpyuNbl, B Mpesenax KOTOPbIX NO XHMMKO-MKi 
HepaslOrH4ecKOMY CocTaBy BbifjeseHo 15 THIOB. | 

[Jepspyio rpynny cocTaBAloT NocMouHo pacioslaraioluecH yMJIOWeHHbI 
CHMMCTPHUHBIE SIMMMCOMMaIbHbIe, WapOBHHble KOHKpellMH H KOHKPeUMOHHbIt 
<HpOCOH», Pa3BUTbIe B OTIOXRKeCHHAX MOPCKHX MH MepexoMHblx Panun en 
HOH WaCTH MWAMKJIOB OCaqKoHakonseHna. Bropyio rpyniy oOpa3yioT KoHKpell 
M3 YTOJIbHbIX [acTOB, TaK Ha3bIBaeMble yFrosbHble NOUKH. K TpeTbel rpyut 
OTHOCATCA GecnopxAOUHO pachosararollwecA B 3aKkJIOUAIOWeM cyIOe MopomE 
*%KeIBaKM TOUBbI WH MOAMOUBHI YrOJbHbIX MWaCTOB HEOOJIbLIMX Pa3sMePOB H aCHM! 
METPHUHOM (pOpMbI (KOMKOBAaTHIe, BETBHCTbIe HM T. I1.). 

BaxkHelllIuMi KOHKpeliveoOpasoBaTeAMH SABJIAIOTCA KapOonaTpl Ca, Me 
Fe, cybdpuypl Fe u KpeMHeKHCOTAa: KaMbILMT, ROMOMUT (OObINHO 2%KeNesHCTHIN) 
@HKEPHT, CHJIbHO 2KeJIe3UCTbIe WIeHbI pAa CHepHT-MarHesHT (THNa cHAepa 
Mvle3HTa HW MHCTOMe3HTa), CHepHT, WHpUT, KBapu. B cu1o*KeHHH KOHKPellMi py} 
HMMatoT yuactve Takxe Mn, P(?) u pay Masbix 9memenTosB: Ba, Sr, Ti, V, Inj 
Co, Ni, Cr, Cd, Cu. Hepactapopumpm octaToK HaxoquTCA B NOMYHHEHHOM Ké 
JIMUeCTBE. ; 

DKenBakH NOUBbI YPOJbHbIX MWiacTOB (KKyYepABYHK») BO BcexX cuyuaax of 
NayaioT OHOOOpasHbIM, TOJIbKO MM TIPHCyIM4M MMHepasIOrH4eCKHM COCTABON 
(cCHMepHT, KAOMMHHT, NUPHT), YTO CBUAeTebCTBYeT O TECHOM CBA3U HX C BME 
Walolj~Mu MopoaMu — OTJOKCHHAMH OONOT HU 3aCTOMHb!X BOCeMOB. Broke 
B IOJMHOM Mepe HeJIb3A CKa3aTb O 3aseralollHX HW Ke MO paspesy KOHKPelluA 
NOAMOYBLI YFOJIbHbIX MWacTOB, KOTOPbiIe MoposorMvyecKH HMO yCIOBHAM aa 
TaHuA MOUTH He OTIMUAIOTCH OT %KeBaKOB MOUBbI. OTMMUHeE 3akOUaeTCA B XH 
MMKO-MHMHepaslorvuecKoM cocTaBe Tex HW Apyrux. B cnomweHHH KOHKpeLMh Moz 
MOUBbI HAMeYaeTCA YMeHbIUeHHe COfepKaHHA YIIeKHCMOFO *Kesnesa U, COOTBeT 
CTBCHHO, yYBevIMYeHHe CojepxKaHuA KapOonaTos Ca u Mg. B 3aBucumocTu oO 
TOPO, KaKHe OTJOKCHHA NOcMyKUIK CyOcTpaToM AWA pasBuBaloluxca Boor 
MMeeTCA [BA THMAa KONKPeLHU NOMoOYBbl — c NpeoOsafanvem B cocTaBe Kap6o 
HaToB FeCOs nnn CaCOs. OrmoxeHuAM NepBHYHO KOHTHHeHTasibHoro (peuHBie! 
osepHble) HIM MepexOWHOro OT KOHTHHEHTAJbHOrO K MOPCKoMy Mpoucxoxkenu 
OTBeYalOT KOHKPelMM MOMMOUBbI, XapaKkTepH3yrolllMecA JOMHHMPOBaHHeM B Uy 
cocTaBe yrlekucnoro x*Kesesa (cpequ. 86,3%) C HeCKOMbKO NOBDIeHHbIM Td 
CpaBHeHHIO C )KeBakaMH MOBI CosepxaHHem CaCOs u MgCOs. Konxpemne! 
oOpasylolluMa MuHepanaMu STOrO THA KOHKPel\Mit ABAAIOTCA CHJepHT ui Mar 
He3HaJIbHO~KeNeSHCTHI KapOouaT Tua cufepomuesuta. Konxkpenuy noxnouBy 
BTOporo Tua c Mpeocbjayanuem B UX cocTape CaCOs (zB cpequ. 48,4%) vu oTHol 
CHTeJIbHO BbICOKHM Cojepxanvem MgCOs (cpeqH. B 26,3%) u FeCOs (B cpesu| 
23,0%),  CO*KeHHbIE = KAJIBILATOM, = JOIOMMTOM = (>KeeSHCTHIM), — ake! 
PUTOM H, B MeHbLUIeH Mepe MarHesHaJIbHO-2KeeSHCTbIMA KapOonaTaMH, pasBuTH 
B OTJOXKCHHAX MOMMOYBbI COOCTBeEHHO-MOpcKoro MepBHYHOorO reHesuca, Ha KO 
Topble «HakilafblBasMcb» Oonota. CocTtaB KapOoHaTHbIX KOHKpelluli No_MOUBE 
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YPOJIbHBIX IlWiaCTOB, OTpaxkad YCOBMA HAKOMVJICHHA BMeLalOlux HX Mopos, 
BMecTe C TeM HeCeT Ha CeOe OTHeYATOK BOSeCHCTBHA Ha BMeLaloulve ocayKu 60- 
JOTHOTO perxKHMa. OrTparkeHHeM STOrO BAHAHUA ABNIACTCA TO OGCTOATeNBCTEO, 
4TO cojep2xKaHve CaCOs B KOHKpeWHAX MOANOYBHI HUKorya He MOAHUMaeTCA 0 
YPOBHA CofepKaHuA €fO B KOHKPEMMAX M3 OTMOKEHMI NepeXofHbIX WIM Mop- 
CKUX (allvi, He NOABepruiuxca TaKOMy BO3jJelicTBHIO. 

HenocpeycTBenvad CBA3b COCTaBa KOHKpeluli C XapakTepoM BMellarollix 
MOpoy ycTahaBlMBaetca Aid KOHKpelMl NepBoli rpynMbl, KOTOPbIe B OTHOMeHHU 
XUMUKO-MHHepanorMyeckoro cocTaBa oOOpa3syloT MOUTH HeNpepbIBHbIG pA oT 
KOHKpelHi C BbICOKHM CofepxKanHem CaCOs Jo KoHKpellit c pesKuM mpeobva- 
faHvem FeCOs. Uem Oonbuie oOcTaHoBKa OCaKOHaKOMJICHHA BMeWLaIOwux no- 
pod UpHOMKaNacb K HOPMAJbHO-MOPCKOli, TeM BBIILe posib KapOoHaTa Kaba 
B CJIOMKCHHUM 3aKJIOYCHHbIX B HHX KOHKPelWH, H HaQOOPOT, NO Mepe pacmpecue- 
HUA BOMOeMa MH BOSPaCTaHHA BIMAHVA CY BHAaKOMIeCHHH OCaKoB (Kak kpaii- 
Hee IIpOABJeHHe TakOro pexkHMa—.laryHHO-6o0THad cCOcTaHoBKa) yuacTue 
CaCOs 8 oOpa30BaHHH KOHKpellii MajjaeT H Besyllat poub nepexoguT K FeCog. 

TakHM OOpasoM, Np BCeM MHOrooOpa3HH *bopM H THIOB KOHKpellii 10 XH- 
MUKO-MHHepaslorudecKOMy cocTaBy HaMeyaeTcA olpefeleHHad npHypouen- 
HOCTb KOHKPellHH, OONaaiolluX H3BeCTHbIM KOMIJIeKCOM Mop(pomOrMyeckHx 
ocoOeHHOCTeH HM XHMHKO-MHHepaJioruyecKoro CocTaeé, K MoOposamM, WMerOuLiM 
CBOIO, OTJIMUHYIO OT APyrux dallvalbHy!o XapakTepucTuky. K ananormynomy 
BBIBOY upuuiia 3. B. Tumodeesa (“), H3y4aBllad KOHKPeLMH B COnpoBO*K[alo- 
(IHX YIvIH Noposax WeHTpalbHol YacTu ceBepHOH okpauubl JlonOacca. 

Msmenenue XMMHKO-MHHepasOrMuecKoro COCTaBa KOHKPelWit B HOPMaJIbHOM 
paspese NoOAYHHAeTCH OOMeH 3aKOHOMeCPHOCTH CMeHbI reHeTHYeCKH CBASAHHEIX 
MexK]y coOoh dauui B Upeyenax WukKsa ocayKoHakonneHua. To xe cueqyet 
cKa3aTb HW OTHOCHTeJIbHO H3Me€HEHHA COCTaBa KOHKpellu Ha TlowlayH. 

CnejopaTeibHo, KapOoHaTHbIe KOHKPellHH oOOpa3yloT 3aKOHOMepHble MH- 
depasloro-lapareneTHyecKHe accolvalv C BMelIAIOWIMMH HX NopofaMu U AB- 
AAIOTCA UYTKHMM HAAMKaTOpaMu cpalluasibHOM OOcTaHOBKH OCaKOHaKOMJIeHHs 
3AKJIOUAIOWNX UX OTJOXKeHHH. 

Cam tbakT HaNM4HA KOHKPeIMOHHBIX CTAXKCHHH CBHJeTeJIbCTByeT O HepaB- 
HOMePHOM paciipejeseHuu BelllecTBa B Nopoyax. IIpu conocraBeHHu JaHHbix 
XHMMYeCKOrO aHasiv3a KOHKPelHii MW BMeWaloWuX HX TMopo ycTanapnupaetca 
3IIOJIHeE ONpesesIeHHOe CXOJCTBO B OTHOLICHHH BeLeECTBeEHHOrO COcTaBa PacTBo- 
puMBIX B HCI uacreli Tex uw pyrux. IIpu stom oOHapyxuBaeTCA TakxKe, YTO 
3Ce XHMHUECKHE JJIEMEHTHI, MepexoAllMe B COMAHOKHCJIbIM PacTBOP, OKa3bIBaIOT- 
“A CKOHICHTPHPOBaHHbIMH B KOHKPeWHAX, YTO CBUJETEIbCTBYeT 06 y4YaCTHH 3THX 
JJIEMCHTOB B TlepepaciipefesweHuu BelllecTBa B ocaj{Ke. Bmecte c Tem BeJIHUHHBI 
ITOMHBIX KJaPKOB OTHOCHTe/IbHOM KOHUeHTpalluH (T. eC. OTHOWICHHA COoepxKaHHA 
[AHHOrO 3JIEMeHTa B KOHKPellUuAX K COfepKaHUlo eFO BO BMELUAIOWUX Noposax) 
[IA PaSHbIX ZJIEMCHTOB HeOMHHAKOBbI. SakHCHoe *Xeeso0 B XoOfe Mepepacnpeje- 
ICHHA BelllecTBa B OCaKe OKa3biBaeTCA HaMMeHee TOABHXKHbIM (cpefHee 3Ha- 
leHue KapKa OTHOCHTebHOM KOHUeHTpalluu CocTaBJAeT 4,7), Oonee NOABYKHBI 
9 (KNapK koHteHTpauun 7,0) u Mg (7,2); HanOonbiueH MO,BY>KHOCTHIO 
capakTepus3yrorca Mn (10,0), C xapOonatupii (10,0) u Ca (18,0). OTo osHayaer, 
ITO pasHbie XHMMUeCKHe 3JIeMeHTbI OTMHUAIOTCH pasiM4HOH Treoxumuyeckoit 
[OJ[BUXKHOCTbIO B XOJIe KOHKpetMeoOpasoBaHHA H MpeBpamleHuA OCAAKOB B MOposbl. 
da sTy cTopony mpomecca AuareHe3sa oOpaTHm BuMManHe H. M. Crpaxos (°) 
[DH U3Y4eCHHH COBPCMCHHbIX OCAKOB. ; 

CpaBHuTesIbHoe H3yseHve XHMHYeCKOrO COCTaBa KOHKpellMM HW BMeLaoulnx 
[X MOPO pasMUHIX *alluli BCKpbiBaeT elle OMHY BaxKHylO CTOPoHy Mponecca 
lepepacipefeseHuA BelllecTBa B OCaqKax. SaKN1OUaeTCA OHA B TOM, YTO CTeMeHb 
OHICHTPAlWH XMMHMUCCKHX IJIEMCHTOB B KOHKPellMAX 3aBMCHT He TObKO VM He 
TOJIbKO OT UCXOMHOFO KOMUeCTBA JAHHbIX 9JICEMCHTOB BO BMelalolleM ocajKe, 
KOJIbKO OT MHFpallWOHHOM cnocoOHOCTH MX B KOHKPeTHDIX YCJIOBMAX Cpefbl 
; ocaykax pasimunoro WpowcxoxpeHua. Tak, no cTemeHv KoHWedTpannu Fey 
‘a, P u Apyrux 9NeMeHTOB B KOHKPelMAX U3 OTMOKeHUM COOCTBEHHO-MOPCKHx, 
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€ OJHOH CTOPOHBI, HM JaryHHO-3aHBHbIX, C [pyroH, HaMedaeTcA ACHOe PasJIMune 
B nepslx Fe konuenTpupyetcs B 0,5—2,4 pasa, a Ca B 2),4—29,6 pasa mo cpap- 
HeHHIO C COepKaHHeM UX BO BMelAalOULHxX Nopofax, BO BTopbix Fe KOHWeNTpH 
pyetca B 6,0—9,8 pasa, Torga Kak Ca TompKo B 5,0—8,] pasa. B KoHKpelHaXx 
43 COOCTBeEHHO-MOpCKHX oTsoxwKenult P KOHUeHTpHpyeTcA BCero JIMUib B 2,0— 
2,7 pasa, Tora KaK B KOHKPeIMAX M3 JlaryHHO-3aJIMBAbIX OTJ1OKEUMN KOHUEHT- 
pauna P pesko sBospactaet — B 11,5 pasa Mo OTHOMeHHIO K COfep2%KaHHlo eC 
BO BMellalollux nopozax. B To »xe BpeMsa cogepxkanve P B JaryHHo-3aNMBHbIXx 
OTJIOKEHHAX TObKO B Ba pasa MpeBblilaeT cOfep2KaHHe eFO B OTNOMKCHHAX co6+ 
cTBeHHO-MopcKux. VM jaxke pH paBHbIX KomMuecTBax P Bnopofax coOcTBeHHO- 
MOPCKOFO H TpnOpexHO-MOpCKOPO MPOHCXOK CHUA B SaKJIOYCHHbIX B HUX KOH- 
KpelwuaAx P KoHIeHTpUpyeTcaA Mo-pasHomy (cooTBeTcTBeHHO, B 2,0—2,7 u 11,/pa- 
3a). Kak BAM, MaKCuMaJibHad HHTeHCHBHOCTD Murpallun Fe u P jocruraetca 
B MOUTH GecKapOoHaTHbIX OCay{KaxX JaryHHoro mpoucxomjenus. HW, naodopot, 
B OOOralleHHbIX KapOoHaTOM KaJIbILHA COOCTBEHHO-MOPCKUX OcaAKaxX NOJBHXK- 
HOCTb 3aKHCHOrO »*KeNesa u cboctbopa pesKo cH KaeTcH (OTHOCHTeIbHO Fe 3Tq 
coracyeres c Janupimu H. M. Crpaxosa (*) u A. B. Maxeygouosa (‘)). 

TakuM OOpa3soM, He TOJIbKO Heoj[MHaKOBble TeMIbI NepeMellleHuA eck 
XHMMYECKHX QJICMCHTOB, HO HW pasM4GHaA TeOxXUMMUeCKad NOABHXKHOCTb OHH 
WM TeX 2K 3JICMEHTOB B 3ABHCHMOCTH OT YCJIOBHH Cpefbl B OCaKe OTPaxkKaloT Tep- 
BHYHbIe OCOOeHHOCTH OOCTAHOBKH OCaKOHaKOMJIeHHSA. 

Ilo Bospacranuio reoxuMNueckol NOABUKHOCTH B XOfe KOHKpellMecOpaso; 
BaHHA B OCa\KaX PasMHUHbIX CPalluH 9sIeMeHTbI OOpa3sylor YeTKHe PA]bI: 

B ocagkax coOcTBeHHO-MopcKux: Fe—+P—-Mg—=Mn-—-Ca. 

B ocaykax npHOpexno-mopcKHx: Mg—-=Ca—Fe—-Mn-=P. 

B ocaykax JaryHHo-3aMBHbix: Mg—Mn->Ca—-Fe—P. 

Tor cakT, uTo Fe u Ca B caryuae ocaqKOB COOCTBeEHHO-MOpCKHX paciosara 
IOTCA HA NPOTHBOMIO.IOMKHMIX KOHMAaX PAJla NOABYXKHOCTH, CO BCeH HarAHOCTbE 
HJMOCTpUpyeT OTMeUABIUMHCA BbINe «aHTarOHH3M) STHX SJieMCHTOB. 

MakcuMaJbHOli KOHIeHTpalWH B KOHKpelluAX HU axe KOHKpelueoOpasylo 
mero 3HaYeHHA JOCTHTaloT Te 3JIEMeCHTbl, KOTOPbI€ OTMMYAIOTCA HAHOOJIbLIe! 
MHIPpalHOHHOH CHOCOOHOCTbIO B JaHHbIX YCJIOBHAX cpefbl B ocajKe. 

Hapayy c HeoquHaKOBOl NOBYXKHOCTHIO XMMMYECKHX 3JIeEMeHTOB (coeqMHe4 
HM), OHH CTpeMsTcH K OOpa30BaHH1o Ooslee HH MeHee U4MCTHIX ontop oneyy 
ckonseHHi. [lpumMepoM MoryT c1yxXHTb oGoco6seHHbIe BbiyjeneHuA cocdaTo 
WIM CYJIb(PUAOB *Reylesa BMacce KapOoHaTOB KOHKpelnit. 

Mtak, nepepacnpeyemenne BelilecTBa B ocayqKe H oOpas0BaHue NoOBBIWeH4 
HbIX KOHUeHTpauwi ero B OTJCbHbIX TOUKAX OCafKa B Bue KOHKPeWMOHHbIA 
CTHKCHUM, HeOMHAKOBAaA TeOXHMM4eCKaH NMOABY2KHOCTh pasHblX sae 
3JIMEHTOB B XOjl€e KOHKpelMeoOpasoBaHia, HeOMMHaKOBaNH TreoxHMMuecKaym 
NOJ{BAXKHOCTb OMHUX HM TeX Ke JICMCHTOB B OCAKaX pa3sM4YHOrO IpOnCXo*KAeHH 
MU, HAKOHeIl, CTpeMJieHHe 9/leMeHTOB (coeqMHeHHH) K OOpasoBaHHio OGocobueHy 
HbIX CKOMJIeHHM, K XUMMYeCKOH Auppepenuwuauuu B ocayKe — Bce sTu ocobeH} 
HOCTH, HPKBOMMMMe K Ka¥eCTBeHHOMY MW KOJMYeCTBEHHOMY PasHhOOOpasHio KOH} 
KpeLMK BOTHOMeHHA XHMUKO-MHHepaslOruyeckoro CcocTaBa MW ABIAIOUMecH (Kak 
sto mokasan H. M. Crpaxos (°) wa mpumepe coBpeMeHHbIxX 2KeMe30-MapraHiloy 
BbIX H BABH@HHTOBbIX KOHKpeWMi) XApaKTePHbIMM YepTaMu MareHe3sa OCAKOB 
BCKPbIBaloT J[MareHeTHYeCKylO MpMpoly KoOHKpellwi B WOHeEUKUX ast. | 
OTJIOMKCHUAX. | 

Mntencusnoe nepepacnhpejesieHve MOrO NpOMCXOANTb JMUIb Np ycnoBiy 
XOPOWeH NPOHUMaeMOCTH OCaAKOB AIA Wudppysubix TOKOB BeulecTBa, T. €. B Cy 
NOBAAX BbICOKOH OOBOHeHHOCTH ocaqKoB. HavGombman o6BoHeHHOCTD ocaly 
KOB HM OMpejlevieMaad STHM MAKCHMAJIbHaA BO3MOXKHOCTh [A NepeMelenuA Be 
IN€CTBA PeaM3yIOTCA MMeCHHO B CTaqMIO pannero WMareHesa ocasKa, a He Maret 
Hesa MO3{HerO, KOra B OCHOBHOM MPOMCXOAUT NoTeps BoOsbI, yNOTHeHMe KM WH} 
THPUKALMA OTNODKeHUE. | 

J[uareneruyeckoe povcxox ene KOHKPeMUli JOKa3bIBaeTCA HX CocTaBOM 4 
THMMYHO WMareHeTHYCCKUMM MUHepalamu (cufepuT, anKepuT, MMupuT HA Jp.); 
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MOpPOJOrH4eckUMU OCOCEHHOCTAMHM, YCIOBMAMH 3auleraHuA M B3AMMOOTHOLICHHA 
Konkpelnit CO CJIOHCTOCTbIO BMeIalollixX NOpox, wacToh MpHypoyeHHoctTh1o 
KOHKpelMH K OpraHHYeCKHM OCTaTKaM, JIy4Llel COXpaHHOCTbIO OpranHyeckux 
OCTaTKOB B KOHKPe€WHAX TO CPaBHEHHIO C COXPaHHOCTbIO HX BO BMeLaIOULHXx I0- 
pofax, pOCTOM KOHKpelHwi B cpee ocayKa HT. M1. 

@opMupoBanhe KOHKPelMii MpOMCXoA_UIO B HesaTBepseBIeM OOBOAHEHHOM 
ocayike 3a CdeT BbiNajeHHA KOHKpelMeoOpasyiouwluX MHHepaJIOB 3 WJIOBbIX 
pactBopos. O ToM, ¥TO pocT KOHKpeluli MpoNcxog_U B cpefe ocayKa, MoxKHO 
CyYAHTb NO HaJIHUHIO B TeJIe KOHKpellWi Ooslee HH MeHee 3HaNMTebHOM Npu- 
MeCH TeppHreHHOTO MaTepHaJla, OMHOTHNHOrO MaTepHasly BMelLalollux Nopog. 

OcoOoce MecTo 3aHHMaloT KapOoHaTHble KOHKPellMH M3 YFOMbHbIX actos, 
XMMHKO-MHHepasOrnuyecKHH COCTaB KOTOPbIX HaXOHTCA B 3aBHCHMOCTH OT Xa- 
PpakTepa alu oTMOXKeHHH HeNocpesCTBeENHOl KPCBIM 3aksMOUAaIOUero UX Ma- 
cTa yria. B cayyae MopcKoro xXapakTepa ‘Hopo KpOBIM YyrOuJIbHble MOuKH 
MMeIOoT KaJIbUMTOBbI HIM AHKEPHTOBO-KaJIbUUTOBbIN COCTaB, eCJIM Ke KPOBJIIO 
CclaraicT NepexoHble OTMORKCHUA — CHePHTOBbIL. 

OrcyTcTBHe BeIeCTBeEHHOH CBA3H MeXyY KOHKPeCMMAMH H3 YPOJIbHbIX [a- 
CTOB HW 3aKJIIOUSIOWMM HX YIvieM 3aCTaBAeT NoslaraTb, YTO B OTH4He OT KOH- 
KPeCUHH M3 BMeMLAaIOWUX YIM NOpoy, MaTepHad AA NOCTPOeHHA YFOJIbHbIX MOUeK 
NocTynas B YrOJIbHbIM WwiacT HU3BHe. NOTA KOHKPeMMOHHAaNA Mopoja YrOJbHbix 
mouek Oblia yCTaHOBJeHa elle B CpequHe Mpolimoro BeKa, BOHpoc 06 HCTOUHUKe 
MHHepasHM3yIOWlMX PaCTBOPOB flo HacTOAMIero BpeMeHH, KaK HaM KaXKeTCs, 
HeJIb3A CUHTATb OKOHUATEIbHO PelICHHbIM. CoracHo Mpej{cTaBJeHHio, W3J10- 
XKCHHOMY B paOoTaX MHOFHX UCCeqoBaTeNeH KOHI[a MpoOllloro u Hatama TeKy- 
mero cToseTuHi (1,1°), KoHKpelveoOpasyrollve MMHepasibl yFOJIbHbIX NoOUeK 
BOSHHUKAIOT B pesyJIbTAaTe B3aMMOJeHCTBUA MOPCKOH BObI, IPOHMKarlolleh Bee]- 
cTBHe TpaHcrpeccHH B TOpdaAHHK, C MPOyKTaMH pa3zsOx%KeHHA OpraHHdeckou 
Maccbl TopdaHuKa. LlentpaJbHbIM MYHKTOM STO KOHILEMIUMY ABIAeTCA NpeycTaB- 
JIEHHe O TOM, 4TO Cysb/paTbI MOPCKO BOUbI NOCAYKUH HCTOUHHKOM JIA Kap6o- 
HaTOB YIOJIbHbIX ToueK. 

C. E. Konotyxuua (*)u B.C. A6n0Kos (°), 43y4¥aBline KOHKPellMH B yroub- 
HBIX IllacTax Ky36acca oObaAcHAIOT OOpasoBaHve HX BOSeHCTBMeM IIpHTOKa 
MHHepaJIM30BaHHbIX TpYHTOBbIX BO, Ha PassaraloulyiocA pacTuTesbuylo Maccy. 

YcTaHOBJIeCHHad H3yYYeHHeEM 3aBMCHMOCTb COCTABa YIOJIDHbIX MOUeK OT *ally- 
aJIbHOrO XapakTepa MOPOs KPOBIN yrouJIbHOrO TlacTa, OM30CTb COCTaBa KOHKpe- 
WMeoOpa3syrollux KapOoHaTOB, a Tak Ke CojepxaHHA P uw pAfa MaJbIxX 9JIEMeHTOB 
(Ba, Sr, V u gp.) B yroubHbIX NOUKaX HW KOHKPellMAX H3 NOpos HellocpescTBeH- 
HOH KPOBMH MO3BONAIOT MpeAMOOKUTH OOPaso0BaHue UX 3 OMHHX HM Tex Ke pact- 
BOPOB, T. €. KOHKPeIMM B YFOJbHbIX NacTax OOpasyiorcs B PesyJbTaTe HH(PPUIIbT- 
palluu B TopdsuuK Nocme ero NorpeOeHHA HMOBbIX PaCTBOPOB U3 OTMOMeHHH 
KPOBJH. 

TakKuM OOpa30M, He MOpcKasl BOjla, a HJOBbIe PaCTBOPbI OCaAKOB KPOBVJIM, 
o6oraleHuble conmmu Ca, Mg, Fe, Mn, P u apyrux seMeHTOB, ABJAIOTCA MH- 
HepaJIMSyIOMUMM pacTBopaMH, 3a CUeT KOTOPbIX OOpasyloTCA YroubHble NOUKH. 

I] poHuKHOBeHHEM MUHepaJM3YIOWMX PaCTBOPOB CO CTOPOHbI KPOBJIM MOMHO 
OGBACHHTb HaOsHOMalOllyIocA MOBCeMeCTHO TipMyPpO4eCHHOCTb YIOJIbHbIX Mouvek 
K BEPXHMM YaCTAM MMacTOB yrsia, a TaK*Ke UX WIMpOKOe MNOMLawHoe pacupocTpa- 
HeHHe. 


XapbKOBCKHH TocyapcTBCHHbIM yHHBepCHTeT Tlocr ae 
um. A. M. TopbKkoro 7 V 1956 
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B. T. MOPJOBCKUKM u H. T. KYPEHKOB 


O B3AMMOCBA3H PEJIbBE®A KPOBJIM COJIEHOCHOM TOJILAM | 
C TEKTOHHKOM EE MOCTEJIA B WEHTPAJIbBHOM 4YACTH 
JIEHO-AHrAPCKOM CHHEKJIM3bI 


([Tpedcmabaeno axademuxom C. H. Muponoseim 13 ITI 1956) 


Ilembio HacToswei paOoTb! ABJIsieTCH B TepBOM DpHOsMKeHHH yr 
CyMIecTBYIOLMe MpecTaBsieHHA O XapakTepe CBA3SH MEXKLY CIOAMH COJICHOCHOrG 
KOMIIeKca MW peabepoM ero mnocten™. | 

Tpannua Jleno-Anrapckoli CMHeEKJIM3bI OYepYnBaeTCA JOCTATOUHO UeTKO) 
Ha roro-BocToke MexK]y WoKeMOpHicKoH cKJlaquatocTbio Sanayuoro IIpu6aii 
KaJIba HM JleHo-AnrapcKol CHHeKNM30H BbIesMeTCA HHKeKeEMOpHUCKHH ee 
oso mporuo (*). Ha tore Jieno-AnrapcKkad CHHeKIH38a TpaHHyHTc JoKemOput4 
cKoH cksagyuatoctpio Boctounoro Casa. 

Samayublii KOHTyp ee OblJI BbIABJICH JIMIUb B NocleqHee Bpema. B mpes 
jlemax KeMOpo-cHulypulickoro noma CudupcKol naatpopmpr K. P. WenuKosnt 
B 1952 r. Oblmo HaMedeHO NOAHATHE MasleOsOHWCKHX OTMOXRKeHHH C MpocTHpaHHe 
wapHupa c CB ua 103, nporarnBatouleeca or Ilaromckoro Haropbs K IIpu 
canHbio. B. T. Mopyosckum B 1952 r. ioro-3anaqHand YacTb STOTO NOAHATHS 
Oblla BbIeeHa B KaYeCTBe CAMOCTOSTeIbHOM CTPyKTypbl, HasBaHHoH Uyu¢ 
Anrapckol autTekmu30i. JoKa3pipanocb TakxKe, uTO Uyno-AurapcKasa ante! 
KJIM3a Oblla 3a10%KeHAa B HWKHEM KeMOpHu. CylecTBOBaHHe ,3STOH CTPpyKTypb| 
OblIO NoTBepx#KAeHo u H. C. Sahuespim (1). Takum oOpa30m, Jleno-Anrapcka: 
CHHeKM3a Ha 3alage rpannautT c Uyno-Anrapckoli antekansol. Ilpeqnona 
raeTcH, YTO CHHeKJH3a MposouKaercA Ha ceBep B paltonn SAkyrtuu (*). | 

B Jleno-Anrapckol cuHekmu3e B pa3spe3e HwKHerO KeMOPHA BbijemMeTCs 
MOLMIHaA Toa KaMeHHOK comu (fo 800 mM), coxepxKallad WayKH JOJOMUTOB 
AHPHAPUTO-HOOMUTOB, JLOOMUTO-AHTMAPHTOB HW NPOCsOM THNCOB HM aHPMAPUTOR 
ColeHocHad TOMMa MOKpblBaeTCH KapOOHaTHbIMH OCa{KaMui BBeeHCKOH, Oy} 
NauCKOH, aHrapckoli (HWKH MH KeMOpHii) M JIMTBHHWOBCKOM CBUT (HH3bI cpez4 
Hero KeMOpHsl), CyYMMapHOH MOolIHocTbIO okoNo 800M. “(io 350 a) 0p 


BbIMe 3asleraloT TeppWreHHbIe OCayKH BepxHero kKeMOpus (oO 350 mM) Hu Op 
qopuka (40 350 m). ConeHocHad Toma MoqcTHmaeTcaA KapOoHaTHbIMH U Tep 
PHreHHEIMH OCaKaMH aHaJOroB MOTCKOli CBUTHI (0 475 M), KOTOpbIe B CBOK 
ouepeb Cormacho Haderaior Ha NecuaHo-raMHucTbIe oOpasoBanysA cee | 
cKoH CBHTbI (Gomee 300 M) HuwKHero KemOpua. 

Ha TeppuTopuu CHHeKIM3bI B Mexyypeube Jlenbl un Aurapbl cpequ mpaKTu: 
YeCKH TOPH3OHTAJIbHO 3aJIeraloulMX OTORKeHUM BepXHero KeMOpUuA H OPNOBUKa 
B BUJ€ Y3KMX MOOC OONAKalorcA KAPOOHATHHIe CMON HACOJICHOCHOFO KOMINJIeKCE 
HMKHeErO KeMOpHsA, CMATHIC B y3KHe (go 5 KM) MH JWIMHHbIe (fo 150 u Gomee KM’ 
CKIaKM C aMIMIMTyRoH Mo_HATHA No 700 M nH Oonee. Crpykrypbt mojo06nbl 
ovepTaHH pasBuTbl K ceBepy OT Napanmenn c Kauyra (Kuranopckan BMect 


*Teonormueckne CCueqoBaHHA MO WeHTpabuoli vacrn Jleno-AnrapceKolt cuneKansb 
Bbinomenbt B. T. MopzopckumM; 8B o6pa6oTKe KaporTaxKHbIX narpaMM npHHMay 
yuacrne H. T. Kypenxkos. 


| 
63 8 


. Tpintrunckow, Banpixtuuckoit mM Apyramu ckKiaqKamu, Yctb-KytcKxas, Kaii- 
fonopckan, JluTBuHiescKkai, TyOuHckand u Tt. QL). 

Baio Mokasano (?,4,5), uTO WHHeiHO-BLITAH THe MOKAabHbIe No_NATAA — 
akWe, Kak )KuranoscKoe, YcTb-KytcKoe, Kaiimonosckoe u p.— CBOHM BoO3- 
(HKHOBEHHeM OOA3aHbI TAHTeHIMaJIbHbIM [BHKeHHAM. OTMeuamoch TakxKe, UTO 
HadMTeNbHad POJlb B Mpollecce OOpasoBaHuA STUX CTPyKTyp NpUHnayexUT co- 
iAHOK TEKTOHHKe. BmectTe c TeM B JIMTepaType ocTaJIcH HepelieHHbIM BoTIpoc 
| SAKOHOMEPHOCTAX pa3MeleHHA B Mpeflenax paccmMaTpHBaemoli TeppuTopuy 
OKaJIbBHBIX CTPyKTyp %XKHYraoBcKoro Tuna. HU, yro BaxkHO mno_uepKHyTb, He 
bla H3y4eHa B3aHMOCBA3b TEKTOHHKH CIOeB COJeHOCHOrO HW HaycoseHOcHoro 
OMIIJIEKCOB C TCEKTOHHYCCKHUM PeJIbetpOM MOCTeIH ComeHOCHOH TOM. 

ApropamMu Oblla usy4eHa TeEKTOHMYECKad HHUA (MpOTAKeHHOCTHIO OKONO 
00 km), Ha KoTOpol Haxoyatcs )KuranoscKas, Tpmtuuckas, BanpixtuncKas 
HTHKJIMHAIbHbIe CKIayKu. Buadane Mbl 
3NOXKUM MaTepuiad, Kacatomluiica co6- CP eee 00 7a 8 
TBeHHO )KuranoscKoro (TyrypcKoro) z / eras 
OHATHS. ChE ChE. CkO CkE. Yooben 

Ilo cnoaM anrapcKOli CBUTbI H¥>KHerO ///) 
eMOpua HaMeyena AIMHHAd aHTHKIN- 
aJib C HECKOJIbKO YIJIONLEHHbIM CBOJOM 
| aMIIHTyLOW nNoxHATHA Ooee 700 M. 
TUibl NayeHua c0eB Ha CeBepo-3amay- 

M Kpbluie coctaBsiaioT 20—25°, a ua 
TO-BOCTOUHOM yBemHuHBatoTcs Jo 50°. 
ecb OblO0 MmpoOypeno uer4rbipe cKBa- 
SMHBI: CKBaxKvHa No 4 HaXOMNTCA B WeH- 

AaJIbHOW 4YaCTH CBOa, CKBaxKHHA Ne 3 
TIpHcBOAOBOH UacTH, Ha paccTOsHHuH . < 
4 xm wa IOB or cxksBaxuHbt Ne 4. (Ae fvleo KRNYG 

Bawkuupl NoNe | u 2 HaxoqaTca Ha , 

Puc. 1. Teomornuyeckui paspes ?Kuravion- 

-BEpO-3allaHOM KPpbIJe, MPHIeM OT  cxol crpyKryppl. Hwaxnnii KemOpnii: a — 
BaxkuHbl Ne4 ckBpaxkuHa Nol ymaneHa  aunrapcxas, 6yaiicKas, BBeJeHCKaA CBHTHI, 

0,5 KM, a CKBaxKHHa No 2 Ha LZ KM. 6 — cojleHocnax ToJMa, 6 — aHTHApUTo- 

Visyuenve KepHoB MW KapoTTaxKHbIx case yicrig ls ees ae 

arpaMM CKBa)KHH [OKa3bIBaeT, TO 
SIM TIO CKBa?KHHE No 2 KpOBJIA COJIEHOCHOM TOMI Meet aOcosOTHYIO Tunco- 
erpuyeckyto ormerKy —814 , To 10 ckBamxnHam NeNo 1, 4 1 3, coorBercTBeHHO, 
-478; —381u — 390m. Takum cOpasom, lipeBbieHHe KPOBJH CONCHOCHOM TOMI 
KBaxkuHb! No 4 Haj ckBaxxuHOW Ne 2 coctapaneT 433 M. 

_ CopepmieHHo WHad KapTHHa BbIPHCOBbIBAeTCA TO MOCTEJIM COJCHOCHOM TOU. 
GcONOTHbIe THMCOMeTPuyeCKHe OTMETKH ee 10 CKBaxKVHAM NoNe 2, 1, 4, 3 cyTb, 
d0TBeTCTBeHHO, —1904,3; —1888,7; —1888,3 u —1897 m. Kak BuyHO, aH- 
AKIMHAJIbHbIM TeperuO, HaMedaembIit MO NOCTeJIM COJIeEHOCHOM TOMI, IpHypo- 
apaetca K ckBamKuHe No 4. IIpepbiuenve ee Hal ckBaxkuHON Ne 2 cocraBiaer 
3M, a Haq cKBaxkuHOL No 3 Bcero Nullb 7,3 M. Gamepbl yrvioB NayeHua C0eB 
> KepHaM ckBaxkuHbI Ne | noka3piBaloT, YTO B BepXHeH YaCTH paspesa COJIeHOC- 
OH TOM OHM KONeOMOTCA B Mpesemax 40—60°, B cpeyqHem 60—90°, a B HEDK- 
a4 15—20°. Ilocrenb xe COMeHOCHOM TOMI 3asleraeT MpakTHYeCKH FOPH3OH- 
WJIbHO. OJHOBPeMeHHO 3aMeETUM, 4TO Tipu OypeHun pxAJa CKBaxKMH B MacTax 
AMCHHOM COMM BCTPeYaJIMCb KCCHOJMTHI JOMOMUTOB B BUJe YrOBAaTHIX PuibIO. Bee 
°O yKa3bIBaeT Ha AKTHBHYIO POJlb KaMeCHHOM COJIM B Tipomecce topMupoBaHHA 
(APaJIOBCKOH cTpyKTypbl. Kak u culesoBalo O*KUMaTb, B HaMOOsee NpHNOMHA- 

MM UACTH CTPYKTYPbl MOM[HOCTb COJEHOCHOM TOJIMM OONbINe MO CpaBHeHHIO C 
‘ceBepo-3allafHbIM ee KpbIJIOM UpHMepHO Ha 430 Mm (puc. 1). 

Jia wuHTepupetaluu reopHsHueckux MaTepHasIOB IPHBeeM JaHHble, Xapak- 
PHSYIOW[Me TOTHOCTh HW MarHHTHY!O BOCIIPHAMYMBOCTh MOpO Kak OCafOUHOrO 
mMMieKca (yvexou), Tak u cbyHqamMenta cuneKsusbl. []norHocrh rpaHuTos dyH- 
iMeHTa (10 Bysaticxolt cKpaxkuHe) coctaBaser 2,65 r/cm?, a mopo HHKHErO 
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KeMOpHaA — MeHee 2,0 r/cm?. MaruuTHad BOCIIPHAMYIMBOCTb TpaHHTOB (110 4 
jlalicko cKBaxkune) cocrapsser 540 X 107° CGSM, a Ala HH2KHEKEMOPHHCKH 
oTmoxenuh — or 1,5 1076 yo 70x 10° CGSM. | 

Kak ua )KuranoBcKoM IlOJHATHH, Tak HU Ha ero 1Oro-3allaqHOM MpOfOJI2KeHH 
(Tomtunckan u Baspixtunckaa ckayqKu) UpkytcKum reodusvyecKuM TpecTo 
OblIM poBeylenb! rpaBimMerpvueckue HW HaseMHble MarHHTOMeTPHYecKH 
HcCJIeOBaHusA. 

Tpapumerpuyeckve MCcleqoBaHua PHCYIOT Nose C BOSpacTalOWMMA 3Haye 
HMAMM BepTHKaJbHOIt CocTaBamtomel (ga) HO HalpaBlenuio oT 7KurasOBCKO 


“ . 
(—94 ura) K BamixtaucKoi crpyKtype H Aasiee ua [O3 x p. Anrape (—54 ora) 
OTUM CaMbIM Kak Obl HameyaeTcs 


UTO B TOCJeHeEM pahoue Oowree M101 
HbI€ MOPOJbl OTHOCHTEIbHO YKuraJiOE 
CKOM MOMaqu pacnouo*Kenbl OK 
K JHeBHOM moBepxHocTH. Ham mpez 
cTaBsserca, UTO STHMHM Tlopo,amM 
ABIAIOTCA TpaHuTbl dyHaMeuTé 
Ecam 8TO Tak, TO HM MarHuTHoe TOW 
JOU2KHO OTPAxXKaTb OH3KYIO K 3TOM 
KapTuHy. UTo sTO HMeHHO Tak, ie 
HO 10 pe3ysIbTaTaM MarHHTOMeTpH 
yecKHx vccJeqoBpaHui. Ecau parol 
YKuraopo ouepyMBaerca U30]MHE 
mo —1l007, —300 y, To ee 
‘gu | uee BasbixtuHcKoro patoHa 3Ha¥ 
VP uve AT MarHuTHOoro Tosa yBeHY 
Baetca lO +300 y. OTH 3HayeH 
janee Bospacraior va 1O3 no & 
lipapsenuio K p. Aurape. 
Puc. 2. 3Hauenua AT marnuruoro noms B pali- Kak BHAHO, B KurasloBckoM pal 
oHe )KuramoBcKoro H Apyrux MORHATHH. a—or OHe Oolee AKTHBHbIE B MarHHTHO 
+100y no 500 y, 6 —or —100 y a0 —300 y ornomenHu mOposbl morpy2xKeHbl 
OouIblily1o rryOuHy, YeM Ha 1oro-34 
mawuptx [IpuanrapcKux yuacTKkax TeppuTopun. Ilocmequee momomeHue JOcT 
TOUHO YeETKO NOLTBEPXMaloT MATepHasIbl PCrHOHAIbHbIX MATHUTOMeTPUHUeCcK? 
uccleoBanui. Hameuaetcs, utro ctpyktyppr >KuragopcKxoro Tuna (Yctp-Ky1 
ckaad, KalimMonopcKad uM Jp.) Ha MarHuTHOM KapTe omajaioT B 3O0HbI OTPHUa 
TeJIbHbIX MarHUTHbIX aHOMaJMi. 
Crpykryppl /KurasioBcKoro Tula IIpMypouBalorcA MOUTH K TeHTpaJbHby 
YacTAM M@rHMTHbIX MMHUMyMosB (puc. 2). Kak Ham mpejcrapnerca, oTpula 
TEJIbUbIe H MOJOMKATEJIbHbIC MAPHMTHbIe AHOMANIMM OTPaxKaloT HEPOBHYIO NOBeps 
HOcTb cbyHfamenta Jleno-AnrapcKohH cuHeksu3bl. Tak HampuMep, Ha momayi 
orpanuyenHow MpxytcKom na IOB u Uepemxopo — na C3, HaOmofarorca verTH 
BbIPAKCHHbIE MArHATHbIM UW rpaBMTaWMOHHbIM MaKCMUMYMbI, KOTOpbIe, Kak Obl} 
WoKasaHo OypeHveM, OTBeMaIOT HaNOosee BbICOKOMY NOMOxKeHMIO (PyHamMeny 
CHHEKJIM3bI OTHOCHTebHO COCceqHMX ee pavouosp. Ha ocnope uccseqoBaHHi F 
MOMMA, 3aKOYeHHOK Mexyy Mpxyrckom u Uepemxoso, B. aC | 
BbIeIeH IT ]omoBMHHYHCKHH Bai. 
Moi TpeyuomaraeM, YTO COMHad TeKTOHUKa B GOosbIel Mepe mponBuuad 
TaM, Tye CcoueHocHad Touma YMeeT HaHOoJibllyio MomHocTs. Lpuypouennocy 
NOJIOPKUTEJIbHBIX 10 (OPMe CTPYKTYP: C TpOABJICHHeEM B HHX COMAHOM TEKTOHAK 
K J\€ipeCCHOHHbIM y¥acTKaM TMOcTeIH COJeHOCHOTO KOMMVeKca Oblia JOoKasaH 
panee H. M. Crpaxospm ja VimumGaesckoro pafiona 3anaquoro IIpuypanp3 
H. M. Crpaxos ycranopul, YTO «B3yTHA KPOBIIH KyHTypa pacmovaraiores H4 
riyOouanliMMa apTuuckuMu jJenpeccuamuy (6). U3 storo BuyAHO, YTO comAHa 
TEKTOHHKA IpOABJAeTCA B OO/IbIUeH Mepe B rnyOoKux empeccuax moctenn et 
J@HOCHOM TOM MW ITO KaK B WeHTpadbHOK yactu Jleno-AnurapcKol cuHeKIH3H 
Tak u B WurmmOaerckom IIpuypanbe mexyty pembecbom moctenu comeHocuG 


TOJIMM WH pestbecpoM ee KPOBJIH He yCTaHaBJMBaeTca Yero-1H60 OOmero. Mupmu 
COBAMH, PeIbe) KPOBJIN COJIEHOCHOM TOMUIM HE NO3BOMAET OHOZHAYHO PeWIHTS 
BONPOC O TEKTOHMKe ee nocreH. Mpi CUHTaeM, TO pasMepb! H (OpMa JOKaJIbHbIX 
CTPYKTYP, OCJIOMKHEHHDIX COMAHOM TECKTOHHKON, JMMUMTHPYIOTCA BeMUMHON U 
KOHUrypalivelt BNANHbI NOCTeMM COMeHOCHOM TOMI. DSTO BUAHO U3 TOrO, TO 
B HeOOJIbUIMX APTHHCKHX Mysbax MuumGaescKoro IIpuypanba, pasmeppl Ko- 
TOPHIX HCUMCAIOTCA BEIMYMHAMH O—6 KM, B KYHTYPCKHX OTJORKeHUAX PasBH- 
BalOTCA CTPYKTYPbl KYNOJOBHAHOM OpMbl, a B WMpoOKUX (40—80 KM) Ht JWIHH- 
HBIX (80—140 km) BHagquHax MOcTeIM COeHOCHOM TOM WeHTpaJIbHOH YacTH 
Jleno-AnrapcKoi CHHeKIn3bI NOMO%KUTeIbHbIE 10 (opMe CTPyKTYpbl UMeIOT 
YIMHEHHY!0 (POpMy, H COOTHOWeHHe JVIMHHOH WM KOPOTKOM OCeBbIX JIMHMH HC- 
uuCcJIseTca BeM4unHaMH 30:1, B HeKOTOpbIX paHoOHax jocTuraer 40: 1. 

B rox HbIX patonax Jleno-AnrapckOl CHHEKIH3bI, B OTJIMIKe OT IeHTpasbHbIXx 
palioHosB ee, B HajCOMeHOCHOM KapOOHATHOM KOMMJIeKCe BbIPHCOBbIBAaIOTCA MOJ- 
HATHA He yJWIMHEHHOH, a KyNOOBHAHOK opmpl. B npesenax H3yYeHHbIX MO- 
mae STH KYMOMOBMAHbIC CTPYKTYPbl Pa3BUBalOTCA Ha KPbIJIbAX MmporHua Mo- 
CTEM COJIeHOCHOH TommM (OcuHckan, ThipetcKad ckKsagqKu). CoornomeHue 
pesbedba COueHOCHOH TOU C TEKTOHHKOM ee nocTeiM Ha Basax Tuna Ilom0BuH- 
HMHCKOFO TOUHO He H3yy4eHO. 


Iloctynnao 
| 4 12 III 1956 
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A, A. TIPOHHH 


B3AMMOCOTHOWIEHHE OCHOBHbIX TEKTOHAYECKHX CTPYKTYP 
BOCTOYUHOrO CKJIOHA CPEHErO HW FOKKHOTO YPAJIA 


(ITpedcmaeaexo akademuxom J. B. Haauexunoim 25 VI 1956) 


Visyyenue OCHOBHBIX OCOOeHHOCTeH TEKTOHHKHM Taieo30d HW JOKeMOpHA Ha) 
BOCTOYHOM cksIOHe CpefHero MH B CceBepHol uacTH TOxKHoro Ypasa, a TakxKe 
HaOMOMCHHA Hall MOWLHOCTAMH, (pallMasIbHBIM COCTaBOM MM TeppHTOPHaJIbHbIM | 
pacipoctpaHeHveM BH3eHCKHX YIVICHOCHBIX OTJOKeCHHH MO3BOIMIM CelaTb | 
BbIBOJ, O TOM, UTOBUCTOPHH PpasBHTHA TEKTOHHYeCKUX JBYXKeEHHH WM OpMUpo- 
BaHHA TeEKTOHHYeCKUX CTPYKTYp Ha BOCTOUHOM ckKOHe Cpeguero uw JO>xKHOrO) 
Ypausia UMeIM MeECTO CYINECTBCHHbIe pa3IHYHA, KOTOPbIe HE TOMbKO OOYCJIOBHJIE | 
HEOJHOPOMHOCTH COBPeMeHHOFO OOMeroO TEKTOHHYECKOTO TWwlaHa STHX BYX OO- 
JlacTeHi, HO HW Tpefonpefesusu TeppHTOpHaslbHOe pasMellleHHe pasJIHYHbIX (pa- 
IMaJIbHbIX THIIOB BH3CHCKHX YIJICHOCHbIX OTJIOKeHHH. 

Kak Ha Cpeyuem, Tak uw Ha JOxnHoM Ypase, B Ipeqetax ero BOCTOUHOTO 
CKJIOHA, B TOME NasleO3OHCKUX H MOKeEMOPHUCKUX NOPOY BbIAeJAIOTCA [Ba OC- 
HOBHBIX CTPYKTYPHbIX 9TA2%Ka: HWKHHH, CIOMRKCHHHIN JOKEMOPHHCKHMU NopojaMu, 
M BepXHHH, COCTOAIMMH H3 NOpO MameosoHcKHX. 

XapaktTep CkslaquaTOCTH 9THX JBYX OCHOBHbIX CTPYKTYPHbIX 9TaKeH MMeeT 
JOBOIbHO peskue pasinunA. Jia Hu2KHerO 9TAaKAa, HE TOJIbKO Ha BOCTOUHOM 
ckloHe Ypasia, HO MW Ha ero 3anaqHOM CKJIOHe, H B 30He Ypau-Tay, xapakTepHa 
OTHOCHTEIbHO MOOrav, WIM Tak HasbiBaeMas NpeppiBpucrad (B. B. Benoycos}y 
CKIaqUaTOCTh MpOMeXYTOYHOrO Tua C rpeOHeBHAHOH MopMol CKaOK, y KO- 
TOPbIX 3allaHOe KPblO OODIYHO ABJIAeTCH KPYyTOMAaaouluM, a BOCTOUHOe M0- 
JOronaaroluluM, BOJIHHCTO M30rHYyTbIM, YacTO NOYTH TOpH30HTasbHbIM. Ilap- 
HMpbl CKaOK BOMHOOOpa3sHO NOMHHMAIOTCA MW NOrpyxkaloTca, OOpasya Mos0- 
rue Opaxuctpyktypbl. Hao6opor, Avia BepxHero 9TaxKa THNMYHEI y3Kue, JIM- 
HeHHO BbITAHYTbIe CKJIa\KH C KPYTbIM HaKJIOHOM KDPbIJIbeB. 

Takoe pasmaue B XapakTepe CKMaM¥aTOCTH HMIKHEFO M BepXHero CTPyKTyp- 
HBIX 9TaKeH OOYCOBJIEHO Pa3JIMYHbIM BO3pacToM cKNayoK. Tlomorue 6paxu- 
CTPYKTYPbI HHKHEFO 9TaKa CPOPMUPOBANChb BOMNY H3 ApeBHekwux cas cKsaj- 
YaTOcTH Ha Ypasle, BEPOATHO, B HWAKHEMAIeOZOlCKOe BpeMA, a pu Oomee nO3z- 
HAX TEKTOHHYECKNX JBMKCHHAX NOMBEpraUCb TOJIbKO HECYIIECTBEHHOU Mepe- 
pacorke. Cklaqku B NaleO3OHCKUX TOMMAaX EePpXHeFO 9TAKa BOSHUKIN B pas- 
JIMUHbIe (Pasbl TEKTOHHYECKUX JBHKEHMH CpefHero MH BepXHero Mlaseo3os, Kora 
HWKHUN CTPYKTYPHbI STaxK pecTaBJiAJl, NOBMAMMOMY, Y2Ke 2KeCTKYIO, KOH- 
COJMAMPOBaHHYy!IO MaCCy, B KOTOPOHM NasleosOHckue JBUXKCHHA BbISbIBAIH OO- 
IWMPHble CBOLOBbIe MOAHATHS,- paspbIBbl H OOpasoBaHve NOAHATHA U Norpyxe- 
Hu TopcTroporo uv rpaOenoporo TuNa MIM YeLyiuaTbIx CTpyKTyp. 

Ha coBpeMeHHOM 9pO3HOHHOM cpe3se BOCTOUHOYpabCKOM CKauaToCTH 
B oOslacTH Cpefnero Ypasa Mbl HMeeM Je0 C paBHOMepHbIM YepesoOBaHveM 
B IUMPOTHOM HallpaBJIeHHW CHHKJIMHAJIbHbIX NOrpy2xKeHHi, OOpasoBaHHbIxX HH- 
TEHCHBHO AMCJOWMPOBAHHBIMH TMaJleOZOHCKHMH NMOpOaMH BepXHero CTPYKTYp- 
HOTO STaKa C AHTHKJMHAbHBIMA TOHATHAMM, CJIOKCHHDIMH NONOrocKal- 
YaTBIMH TOJNLAVH JOKeMOpHHCKUX TMOpoj. 

B nalpaBJleHuu C 3anaja Ha BOCTOK HaMM BbIJeNMOTCH Bech cmemyroulue 
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OCHOBHBI€ TEKTOHHYECKHE CTPYKTYPbl, HMeIOMIHe MPHOMH3HTeIbHO OMHAKOBbIE 
TOPH30HTaJIbHbIe PasMepbl B IWMPOTHOM HalipaBwenuu: 1) YpanrayccKuli an- 
THKJMHOpHK, 2) Taruapexo-Maruutoropckul cunksunopul, 3) CanquucKuti 
aHTHKIMHOpHH, 4) Caepfiosckuli cuHKauHopuii, 5) UabmenoropcKo-Cpicepr- 
CKHH aHTHKNMHOpuii; 6) ApamusapcKnit cunkamHopuii, 7) Anylicko-Myp3un- 
CKHH aHTHKIMHOpHH, 8) AnanaescKo-Kamenckult CHHKJIMHOpHH, 9) Koimpnu- 
SOBCKHH aHTuKMMHOpHi, 10) MpOurckuli cunkannopnit. 
_ Ha sBocrounom cxsone JOxHoro Ypasa Ha coppemMeHHol HeBHOL NoBepx- 
HOCTH TaKOrO MpaBHJIbHOTO YepeOBaHUA CTPYKTYP HW2KHELO HW BepXHero sTaKeli 
He HaOwlOjaeTcs, 3eCb BbICTYMaIOT PaBHbIM OOPasoM OCOWIMpHbIe MoOOrHe aH- 
THKJIMHAJIbHBIC CTPpyKTYPbl HHXKHETO 9TAKAa, PaseeHHbIe OTHOCHTeIbHO He- 
WHPOKHMH 30HAMH CHHKJIMHAJIbHOPO THA, CJIOXKCHHbIMH TOposaMu cpesHero 
WM Bepxuero masieo30a. MMennHo SsTHM OObACHAeTCH, YTO, HallpwMep, MOpospt 
AOKeMOpHCKOM yIvIMCTO-KBapLHTOBO-PuAUTOBO! cBuTbI! Ha IOxHOM Ypaue 
MeCTaMH OOHAaKaIOTCA B HallpaBJIeHHH C 3anajla Ha BOCTOK Ha JIeCATKH KHVIO- 
MeTPOB, KaK 9TO HMeeT MECTO NO JONMHe p. YA, BHHS OT r. Tponlika, 10 TpaKTy 
M3 r. UensOuncka B r. Muacc 4 B Apyrux palionax. 
_ B xkauecrBe OCHOBHBIX 9JIEMeHTOB TeKTOHHKH BOCTOUHOrO cKsIOHa IOxHOro 
Ypasa, paBHOSHa4dHbIX NepevHCJIeHHbIM BBILIe 3IeMeHTaM TeKTOHHKH CpejHero 
Ypana, A. A. Terpenxo (1949) spigenun: 1) BocrounoypanbcKoe noguatue, 
2) Bepxnero6ouipckuli nporu6, 3) SaypanpcKoe MOAHATHe; pH 3TOM Ha (one 
ABYX Ha3BaHHbIX OOWIMPHbIX AHTHKIMHAIbHbIX NOJHATHH MecTamM pacnoma- 
TaorcA HeWWMpOKHe CHHKJIMHAJIbHbIC CTPYKTYPbl HaJIOWKeHHOTO TuMa, Kak, Ha- 
mpumep, Ilojrapo-Bbpequuckas. 
_ OcHOBHbie TEKTOHHYeCKHe CTPyKTYPbI BOCTOUHOFO cKNOHa Cpeyuero Ypasa, 
TaKHM OOpa30M, He ABJAIOTCA MpOMOKEHHEM OAHO3HAUHDIX CTPYKTYyp BOCTOY- 
Horo cksIoHa IO>xKHOrO Ypasla, B3aHMOOTHOUIeHHeE Me*Ky HAMM MMeeT GOosee 
CORKHYIO (OPMY, KOTOPaA XapakTepH3yeTCHA CJeLYIOMIMMU OCHOBHBIMH OCOOeH- 
HOCTAMHM. CHHKJIMHaJIbHbIe CTPyKTYpbl BOCTOUHOrO cKIOHa Cpeyuero Ypaua, 
rye UMeeT MECTO HaHOoulee NOHbIM paspe3 Maseo3OHCKHX OTJIOMKeHHM, OT HMXK- 
Hero maseo30a JO BepXHero KapOOHa BKJIIOUNTeJIbHO, pH Nepexoje B OOacTh 
BocTouHoro cKIOHa [OxHOoro Ypasa mHO0 TocTeneHHO ucuesaloT, JIMOO MpeBpa- 
UlaioTca B HeriyOoKHe CHHKJIMHasIM HaslOoxwKeHHOrO THMA. 
- HeoqnopogHoctb MopdouornMyecKHX THIOB WM HeOJMHaKOBbI BOSpacT OC- 
HOBHbIX TeEKTOHHYECKHX CTPyKTYp BOCTOUHOrO CKOHa Cpeyuero uw lOxHoro 
Ypasa oOycOBeHbI pa3sJIHYHbIMH MasleoreorpapuyecKHMH HM TreoTeKTOHHYe- 
CKMMH YCJIOBHAMH, CYUIECTBOBAaBIUMMH 3feCb B Maleo3solickoe Bpemsa. Tepputo- 
pus BocTouHoro ckoHa TOxHOoro Ypasa, pacnosomwKenHan BocTOoUHee OOacTH 
Maruutoropckoro norpyKeHuaA, B TeYeHHe CpefHero HM BepXHe”ro Naeo30K Npex- 
CTaBAa MaTpOpMeHHOrO THMAa NOAHATHE, NOBEPXHOCTb KOTOPOrO MOUTH He- 
TIpepbiBHo Obiuia cylweH, NOKpbIBAalOMeHCA B HaMOOJlee MOHMKEHHBIX YUACTKAaX 
Ha KOPOTKHe IpOMexKYTKH BpeMeHH MopcKuMH BOJamH. HaodopoT, TeppuTopus 
BOCTOUHOTO ckKsOHa CpefHero Ypasa B TedeHHe Naseo30A MpescraBlana no- 
PPyKalollylocH TeOCMHKJIHHAIbHYIO OONACTbh, NOYTH HeMpepbIBHO MOKPbITy10 
MOpeM, B KOTOPOM HaKallJIMBaJIMCb MOULHbIe, ThICAYEMETPOBBIe TOMA OCaKOB. 
O pasmuunv reoTeKTOHMYeCKOrO pexKHMa Ha BOCTOUHOM CKsIOHe CpefHero i 
JOxunoro Ypasia B CpefHeM HM BepXHeM Masleos0e CBUJeETEMbCTBYIOT Ciefyroulue 
OCHCBHbIe akTbl. B oOnacTax NOrpy2xkeHHH Ha BOCTOUHOM CKJIOHe Cpejnero 
Ypasla, Kak y2Ke OTMedasiOCb, HMeeT MECTO Han6osee NOJHbIN paspes Naseosol- 
CKMX OTJIOMKCHHU, a HHTepecoBaBlliMe HAC BH3eMCKHe yIJIeHOCHbIe OTMOMKeEHHA 
gasleraioT C HeOOJIbIUMM MepepbIBOM Ha TYPHeHCKUX WIM BepXHeJeBOHCKHX OT- 
noxwennax. Ha IOxunom Ypasie, 3a uCKIIOUeHHeM y3KOH 30HbI I lostapo-bpe- 
WMHCKOM HasOx%KeHHOH CHHKIMHAaIbHOH CTpyKTypb! HM OOacTH BepxueroOoub- 
ckoro mporn6a, AOCTOBepHbIe TOTMAHACKHe WM AeBOHCKHE OTOXKeHHA MOUTH He~- 
usBecTHBI. HvxKHeKaMeHHOYPOJIbHbIe YIVJIeCHOCHbI€ OTJIOMKeCHUA 3]\eCb YaCTO 
neKaT TpaHCrpeCCHBHO Ha Pa3MBITOM MOBEPXHOCTH Pa3NMYHbIX TaMeOZOHCKUX 
M JOKeMOpHiickux Mopo, OOpasyA CHHKJMHAbHbIe CTPyKTYPbI HalomwenHOrO 
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[panuua mexy muatdopMeHHo oOslacTbio TOxnoro Ypasa Wu reocHHKlA 
HasIbHOH OGnacTbio Cpeyuero Ypana o603HayeHa JOBOJIbHO OTYeTMMBO. C 10ral 
Ha cepep, 0 wMpotb r. Muacca 9Ta paula MpOXOANT TO BOCTOUHOMY Kpalo 
MarnutoropcKoro norpykeHHa, Jaylee OHA KPyTO MOBOpauHBaeT Ha BOCTOK M10: 
HanpaBusieHHuio K moc. Kynawaxky, r. Kamencxy-YpasbcKomy, r. Kambillosy,, 
a lable MpoOsosKaeTCA Ha CeBep B HanpaBJIeHHH, OM3KOM K MepHMOHAaJIb- 
HOMy. 

Takum o6pa30M, IpHHIUMMMalbHoe pasMuNe B TEKTOHMYECKHX MlaHax BO- 
crounoro ckloHa Cpequero vu TOoKHoro Ypasa 3akJOUaeTCA B TOM, UTO B Mpe-- 
jlenax Cpequero Ypaua pv COBPeMeHHOM SPO3HOHHOM Cpese ypaJIbCKOM CKJaj\-- 
yYaTOCTH MbI MMeeT JleIO B OONACTAX YNOMAHYTHIX BbILUe KPYNHbIX AHTHKJIMHAIb-- 
HbIX NOJHATHH C MOMOPMMM CKaKaMU JpeBHUX (a3 TEKTOHHYeCKUX JBHKeHHH,, 
a B MOrpy2xXeHHAX — C MOJIOJbIMH CJIOXKHO NOCTPOCHHBIMH MasleOSOHCKMMH CTPyK-> 
TypaMu, Npwuem 06a Tua CTPyKTYp paBHOMepHO YepeyIOTCA B WMPOTHOM Ha-- 
npapyieHun. Ha JOxwHOoM Ypasie Ha OOWIMpHbIX TeppHTOpHAX eHyawuei! 
BCKPbITbI J PeBHHe JOKeMOpHickHe HM HMKHEeMAIeOsOHCKHe CTPYKTYypbl, Tora! 
KaK MOJIO[bIe NaeOZOHCKNe CTPYKTYPbl HMeIOT OFPaHvyeHHoe pacipocTpaHeHnHe} 
Wi 110 CBOeEMy XapaKTePy ABJIAIOTCA HaJIOMKeCHHbIMH. Takoe HECOOTBETCTBHE B Xa- 
pakTepe reoslormueckoro CTpoeHHA STHX ABYX CoceHUX O6acTelt OObACHHeTCH | 
TeM, UTO OOIaCTb BOCTOUHOrO CKOHa Cpequero Ypasa B TeyeHHe cpeqHero) 
HW BEPXHero Maweo3s0n NpesAcTaBJ Asa NOPpyXKaroulyiocd OOMacTh TeOCHHKJIMHAJN, 
B TO BpeMA Kak TeppHTOpHA BOocTOUHOrO cKOHa [OxKHOrO Ypasa mpefcrBisata 
Gomlee cTa6HJbHYy!IO MulaTsopMeHHy!o OGacTb, KOTOpad Mpu mosqHerameosoi- | 
CKHX TEKTOHHYeCKHX JBHXKCHHAX NOABeprajacb TOJbKO HEKOTOPOH Tepepadorke. 


Yparpckuh Pusan Iloctymns10 
Akajemuu Hnayk CCCP 14 IV 1956 


UMTHPOBAHHAS JIUTEPATYPA 


? B. B. Be 10 y co B, Ocnopuble Bompocsl reorekronuky, 1954. 2 A. A, Tletpeu ko. 
Bronn. MOUNT], orz. reow., 24 (1) (1949). 
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MHHEPAJOFHA 


MW. H. AHHKHH 


O BO3MO)KHCCTH KPHCTAJIJIM30BATb BOJIb®PAMAT 
KAJIbBUKWA W3 CHCTEMbI LiCI—Cawo, 


(I[pedcmaeaexo axademuxom H. B. Beaosoim 28 IV 1956) 


IIpospaunble KpvicTasib! weesuta (CaWOs) JocraTouHbix pa3sMepoB MoryT 
ObITh HCMO/b3OBaHbI B CIMHTHJIVWIAWMOHHBIX CUeTUHKAX KaK HaHOosee UYBCTBH- 
TEJIDHDIC CHMHTHIJIATOPb! AIA perucTpauMn y-us1yuenna (!,2). Cantes 3THX KpH- 
CTaJIJIOB BeCbMa CJIOXKeH, TaK Kak TpeOyeT IpuMeHeHUA BLICOKOM TeMMepaTypbI 
(okos1o 1600°) npu Kpucrasinsalun “3 pacriapa (3,4); B Boye 2*xe CaWOa npak- 
THUCCKH HepacTBOPHM H Ip HH3KOH TemMNepaType u aTMOciepHOM jaBseHHH 
M3 BOJHbIX PaCTBOPOB He MOXKeT ObITb Nosyyen. 

IlpeyctaBiserca epCMeKTHBHBIM NOJyyenue TakuxX KPHCTaNOB 3 pacr- 
Bopa, re PaCTBOPHTeeM ABIAeTCH PacnaB KakOii-M60 OnpefeneHHbIM 06- 
pasom nojoOpannok com. Mukpoxpucrau- 
Jbl OOJIbUIMHCTBa MarMaTOreHHbIX MH- 
HepaJloB OblwIH MOJTYYeHbI NOJOOHDIM crO- 
COOoM elle B MpoliomM cToserun (°,9). 

na kpuctanausanyun CaWOa, yuntpl- 
Bad (PH3HKO-XUMMYeCKHe HU KpHCTaJOXH- 
MHYeCKHe OCOGeHHOCTH COueH, ObI0 OTOO- 
PaHO HECKOJbKO COJleH, KOTOpbIe MCIOJIb- 
30BaJINCb B KayeCTBe pacTBOpHTeseH le- 
emuta: LiCl, NaCl, KCl, CaCle, NaeWOs.. 
STO cOuM C HeBbICOKOH TemMnepaTypol 
MIaBICHHA, CMeUIMBAaIOllveca B 2KHAKOM 
coctosHuu c CaWOa HeorpaHM4eHHO, AaB op 7 Kpunste pacrsopamocru Bom 
TBEPJIOM HE faroutwe TBEpAbIxX PaCTBOPOB, pamara KasbHA B pacnapax J — 
JIeTKO MOJBYXKHbIC; XOPOWO pacTBOpHMBIe LiCl, 2 — NaCl, 3 — KCl 
B BOfe, 4YTO NoOsBONAeT Oe3 Tpyfa OTIe- 

JIATb OT HHX TOJIyYeHHbIe KPHCTAaJbI MPOMbIBKOM B BOMe; HesHadMTeJIbHbIe 
HpuMecH STUX COseli B KPHCTAasM3yeMOM BeLleCTBe He USMeCHAIOT EO CBOHCTB. 

Viccneqopanue pacrsopumoctu CaWOa moKa3as0, YTO HavOOJIbIel PpacTBO- 
psalolleli cnOcoGHOCTHIO O6ulafaeT paciiaB xOpucToro wMTHA (puc. 1); B OCTaIb- 
HbIX 2Ke COJIAX, B TOM UHCI H B COJIAX C OJHOHMCHHBIM C PaCTBOPHMbIM BelllecT- 
BoM woHom (CaCl,, NazWOa), weeluT pacTBopseTcA BeCbMa HE3HAYHTebHO. 
[Ipopeyenuple OMbIThl NOKa3aIH, YTO NOMYUMTb KPHCTAMJIbI WeeJIMTa U3 CHCTeM 
NaCl—CaWO., KCl—CaWOs:, CaClz—CaWO.a, NazWOs4—CaWOs. pa3mMepom 
Coupe 2—3 mm ue ygaetca. M3 cuctemp LiCl—CaWOsa nonmyuatorcs KpHCTaJIbI 
meenuta 10 10—12 mM; 9To xopomo orpaHeHuble (pvc. 2, Ha BKJIeHKe K CTP. 542) 
MpospavHuble KpUCTabl TeTparovasbHo-AuNMpaMufasbHoro raOuTyca C xXOpo- 
mo pasBuTbimMu rpaHamnu (011), (112), (013). Bombumuctso onbiToB BesoCb MPH 
OxaKACHUM 110 OMpefseeHHOMy pexKHMy ToMoreHHOrO pacmaBa OObeEMOM ]O 
30 cm? or 700° go ero 3aTBepfeBaHua (550°), nocle Yero edb BbIKMOVAACh. B 
pacnaBe Mp OMpeseJIeHHOM MepecbIMeHHH MPOMCXOMMO «CAMO POHSBOMbHOe» 
BOSHHKHOBeHHe 3apOfblleH, KOTOPbIe POCIM MPH OTCYTCTBHH MexanWyeckoro 
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nepeMelIMBaHuA B pactiiape. B 9TOM Cly¥ae KPHCTAaMIbl NOWyYaIMCb YacT 
MYTHbIMH BHYTPH BCJe/\CTBHE CJIMIUKOM ObICTpOroO POcTa 3 CHJIbHO nepecbilleHy 
HOFO pacTBOpa B HayaJIbHbI Nepvoy KpucTalHsaluH. K neprdepun Takue kpH- 
CTaJJIbl CTAHOBHJIMCb NpospauHbIMH. CKOPOCTb pocTa MpospayHOoro KPHCTAJII 
onpefeseHa npu HaOMOAeHHU KpPHCTAaNN3alHN NO] MAKPOCKONIOM (7) HW COCTaB+ 
aset 0,2—0,3 mm/uac no ocu c. Poct ¢ 6ombuieli CKOpOCTbIO H3 CHJIbHO e+ 
PeCbILeCHHbIX PaCTBOPOB MPHBOAUT K OOpasoBaHMIO AeHAPHTHBIX, CKeJIeTHBIX, 
3OHAJIbHbIX KPHCTAJIVJIOB. 

Vis3yyenne mponecca Kpucramim3aiuu weenuta u3 cucrempr LiCl—CaWOg 
yOexkjlaeT B TOM, UTO [WIA NOWyYeHHsA Oolee KPYNHbIX HW MpOSpayHbIX KPHCTAJJIOB 
HeEOOXOAMMO BeECTH KPHCTaJIM3allMIO Ha 3aTpaBKe IIPH HeMpepbIBHOM NepeMme- 
IWMBaHHH pacnwiaBa HW CHWKeHHM TeMMepaTypbl WIM MeTOAOM rpaveHTa Temie- 
paTypbl, MOqOOHO TOMY Kak OCyIleCcTBJIMeTCH KpHCTasM3auHaA KBapila (§). | 

OnbiTbI NO OMpeeeHHIo pacTBOpHMOCTH ApyrHx He PaCTBOPHMbIX B BOE 
TYromMaBKHX CoeqMHeEHHH (CdWOs., CaF2, CaCOs) B pacnwiaBax pa3JIMUHbIxX CO} 
Je TakxKe NOKa3aJIN, UTO HW JIA HUX XJIOPHCTHIN JIMTHH ABJIAeTCA HaWJIy4LIMM 
pacTBoputejiem. Oco6eHHO BeuKa PaCTBOPHMOCTb BOJIb(paMatTa KajIMHA, KOs 
Topaa mpu 600° cocrapsser 2,5 uacTu Ha | 4uacTb xmopuctoro muTuA. Vcnombs 
30paHHe LiCl B KauecTBe PacTBOpHTeJA NOSBOACT BECTH KPHCTAVIM3al\HI0 Hes 
KOTOPbIX TYPOMNAaBKUX couleH MpH JOBOJIbHO HH3KMX Temnepatypax. 

OnucaHHoe CBOHCTBO XJIOPHCTOrO JIMTHA pacTBOPATb PA] Cosel Cc BbICOKOY 
oHeprueli KPHCTAaJIMYeCKOn pelleTKH OOBACHHeTCA, MOBHAHMOMy, HasHdHeM 
3HAdHMTeJIbHOK NOW pHsallun Oobiuoro aHHoHa Cl” MaeHbKUM KaTHOHOM Li* 4) 
BCPpOATHO, BbICOKOM JIMIICKTPHYeCKOH KOHCTaHTOH pacnviaBa LiCl. 


Tlocrynuso 
15 IV 1956 


UWMTHPOBAHHAA JIMTEPATYPA 


-Re Jie Molo ny Phys: Reve. 73010) 121011948 )\e mmeh Gan Ci Kelitinc: and Eee SiCurintiE 
man, Phys. Rev., 75, 10, 1606 (1949). °S. Zenfross, LR. Johnson ©; tm bem 
Phys. Rev., 75, 10, 320 (1949). SARS IEG Gt er tee, Rev. Scient. Instr. , 21, 4, 294 (1950) 
IDG UG Uy p BUHCKHH, UcKyccrBeHHoe NosyyeHHe MHHepasOB B xix cTovleTHH, Kuer 
1903—1906. © P. Bpayue, Xumuyeckan Munepanorua, CII6., 1904. 7 VU. H. ‘AHR 
KHH, 3as. 1a6., 7, 805 (1956), 8E, Buehler, Bell Labs. Rec., 31, 7, 241 (1953). 
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—4 


H. B. JIOFBHHEHKO u C. H. UYMEHKO 
K H3YYEHHIO OBJICMOUHOrO KBAPLIIA 
(ITpedcmasaexo axademuxom H. M. Cmpaxoseim 28 V 1956) 


Ilo Meroquxe, mpeqowennot TL. I. Jlemmaeiinom u B. C. Kusasepsm (3), 
MBI H3YUHJIM OOJIOMOUHBI KBapl, B OCaqOUHbIX Nopoyax JlonGacca, ero ceBepo- 
3anaHbIX OKpavH H B BOcTOYHOH YacTuH J{HemposcKo-J,oneyko BNaguHbl (B OT- 
JOKEHUAX KapOOHa, MepMU, TPHaca, IOP, MeJla, TPeTHYHBIX HW TeppacoBblx-4eT- 
BePTHUHbIX). PesysbTaTbl HCCeOBaHHA CBeJeHbI B TaGw. 1. 

B cBx3u C TeM, 4YTO B Hallux COopax jopa MpescTaBseHa JIMUIb OHUM OOpas3- 
10M, JJaHHble NO OOMOMOUHOMY KBaPpULY IOPCKHX OTOXKeHuM CeBepo-3anaHoH 
oKpauupl JlonOacca MbI mpHBogum no H. E. Kanckomy (2) (ra6a. 2). 

Tloqapasroujee OOJIbIIMHCTBO H3Y4eHHBIX OOpa3suOB OGMagqaeT CXOMHOL ac- 
coluMauveH oOoMoyuHOrO KBapula. IIpeoOnagaioujeh rpynnoh (or 32 fo 65%) 
B 9TOH aCCOWMALHU ABJIAeCTCA MO ynpO3spauHbl KBapll, COepxKalu MHOro- 
YACJICHHbI€ BKJIOUCHHA My3bIPbKOB rasa HW XuAKOCTH. Bropoe MecTo mo mpo- 
MeHTHOMY cojep2xaHut0 (oT 12 10 35%) 3aHuMatoT KBaplleBble 3epHa C H30MeTpH- 
YeCKHMH MaCTHHYATbIMH HW HAMOMOpPHbIMH BKJNOUCHHAMH Apyrux MuHepasos. 
[Ipo3paunble MW TpelllHHOBAaTble 3epHa KBapla B OOIMEM PaBHOMpaBHbl, XOTA B OO- 
pa3llax KHeBCKOrO HM XapbKOBCKOTO sApycoB MpeoOayaioT MpospayHble 3epHa 
{70 19%), a B TpvHacoBbIx — TpemMHoBaTbIe (40 22%). Kepapuesble 3epHa 
C HIOJIbUaTbIMH BKJIIOUCHHAMH COCTABJIAIOT H€3HAUHTeIbHbIM IpOWeHT OT 06- 
mlero ucla 3epeH (O6plmuHO He Oostee 5%). 

Takoke H€3Ha4HTeJIbHO COfepKaHUve HEMpO3pauHb!x 3epeH KBaplla. 3a UCKsIIO- 
WeHHeM KapOOHOBbIX OOpa3sllOB, HeMpOspayHblH KBapl, COMePXKHTCA B KOVJIH- 
yeCcTBe, He MpeBbliiiaroulem 4,0% OT OOmlero 4UHCa KBapWeBbIX 3epeH. CoBcem 
Malo (OObINHO He Gosiee 1,5%) 3epeH KBaplla pereHepHpoBaHHoro U ONaslecuu- 
pyromero (6e3 nrooK). . 

OnucanHaad accouvalua OOOMOUHOTO KBaplla, Kak yxKe OblIO CKa3aHo, AB- 
IACTCA OOULUM C(OHOM JIA OoMbUIMHCTBa OOpasuoB. JLOBOIbHO peskve OTKJIOHe- 
HUA OTMeCYeHI JIA ropcKHx meckoB c. [IporononosKku IlerposcKoro patona 
XapbkKoscKoh OO. HW AA HMKHeKapOOHOBOrO MecuaHHKa paona cr. Kyten- 
HuKOBO (JlonGacc). BepxHeropcKni oOpaser u3 []porononosKku xapakTepusyetca 
De3KO TIOBbIMeHHbIM COJepxKaHHeM KBapleBbIX 3epeH C HFO/MbYAaTbIMH BKJIOUe- 
HAMM, KOTOpbIe cocTaBstoT 17,4% BCex sepeH KBaplla. JTO Ke ABJIEHMe KOH- 
statupopano H. E. KanckuM Ha 3Ha4HTebHOM MaTepHase Mo BCeH BepxHeu 
ope cepepo-3anagubix okpawH JlouGacca (*). HwxknexapOouoppit mecuanuk 
sr. KyrelinuKoBo XapakTepeH OOHJIMeM pereHepHpOBaHHbIxX HM YaCTHYHO orpa- 
1CHHbIX 3epeH KBaplla. OTOT THM sepeH cocTaB/AeT 3fecb jo 38% oOulero 
<OJIMUCCTBA. 

B cenomauckom necke c. [Iporomonopku uv B Oy4aKcKux necKax Kpacnoro 
Iekoma 3epHa C HYOJb¥ATLIMH BKJIOUCHMAMM cocTaBAOT JO 8%, UTO B 
2—3 pasa Ooupllle, weM B Apyrux OOpasuax CeHOMAHCKHX U Oy4akKCKHX Tec- 
<oB (Ta6m.1). Peskoe u3MeHeHHe accolmalluH OOJOMOUHOTO KBaplla NO BepTH- 
casi (HWKHUi KapOon, BepXHAA lopa, OyyaKcKult pyc) 3acsyKuBaeT Ocoboro 
3HUMaHUA, TaK KAaK MOKeT ObITb WCHOMb3OBAHO [WIA KOPpeAWHM Paspe3oB. 
> STOH WebIO HEOOXOAUMO H3YYHTb OOJIOMOUHDIN KBapIl OTMEUCHHbIX TOPH30H- 
OR Ha OOJbIIeM MaTepHane, OTOOPaHHOM Ha 3HayMTebHOM MOMLaAM. 
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BKJIOU. 
PerenepHpoBaHHbilt 


es 


Tlomy npospauHbli 


TpeulHHoBaTbin 
C n30MeTpHu. 


o 


HenpospayHBil 


C HrOvibuaTbIMH BKJUO4. 
TIpospayuHbih 


Onaueciupylouly 


Bonpoc © renesHce BbIjemsAe- 
MbIX THIIOB OOJIOMOUHOrO KBapla 
OCBeIeH OYeEHb Cao, 4YTO eNaeT 
UX KlaCCHPUKauWMIO NOYTH YHCTO) 
Mopdbosoruyeckon. Mexkyly Tem pe- | 
wenwe 93TOrO Bonpoca wUMeer 
lleppocteneHHoe 3HayeHHe. 

B. I. Batypuu (') npwsogur 
KslaccudukKaluio =KBapua MaKki 
vu Cop6n. Maxku B 1896 r. yam) 
IIpHOMM3HTebHYyIO §=©Kaccudpuka- | 
M10 OOsOMOUHOrO KBaplla. KBapy 
6e3 BKJIOUCHHH WH C BKJIOUe- 
HHAMH, He MOMMarouluMuca onpe-_ 
JIeJIEHHIO, OH OTHEC K KBapLly KpH-. 
CTaJIMYeCKUX CAHIWeB H THEHCOB. 
SepHa  kBaplla C NpaBHJIbHbIMH 
BKJIOUCHHAMH, UromKaMu (anuky- 
JIAPHbIe BKJNOUCHHA) H My3bIpb-/ 
Kamu MskkH OTHOCHT K kKBaplly! 
TpaHHTOB HW KBapLeBbIX J[MOPHTOB. 

Ilo crenenu Uuynomopdu3sma 
Katie B 1929 r. Bbigenser: 1) 3ep- 
Ha COBEPUIeCHHO HempaBHJIbHble — 
KBaplL rpaHHTOB; 2) OKpyrvible} 
3e€pHa H3 MeJIKOSEPHHCTbIX Tpa-} 


“HUTHBIX HOpo c MAMOMOp*HbIM 


KBapleM («rpaHyJIHTOBbIe» NOpo- 
a); 3) uw 4) 3epHa Koppogupo- 
BaHHble HW B Bue ONNUPaMUjasb- 
HbIX KPHCTAaJJIOB CO ca60 pa3sBH- 
TOH MpH3Mol — KBapll, NOCTYNMB- 
wu 43 sdpdpysnBos; 5) yAWuHeH- 
HbIe HW YMVJIOWHHbIe 3epHa KBapla 
M3 KPHCTaJJIMYeCKHX CJIaHWeB. 

Bosbiuero BHMMaHHA 3acJy~ 
2*KuBaeT yKa3anve B. H. Jlogou- 
HHKOBa O TOM, U4TO CHJIbHOW Tpe- 
WLMHOBATOCTbIO OTIIMUAETCA KBapll, 
ObIBINMH TepBOHauaJIbHO BbICOKO- 
TeMlepaTypHBbIM, a MYTHbI KBapL, 
TepeCnOJHeEHHbI =  MebualwiuMu 
BKJIOUCHHAMH %KHKOCTH, Xapak- 
TepeH JIM HeKOTOPHIX THApoTep- 
-MaJIbHbIX 2H (4), 

M. C. IBeuos (°) canraer, uo 
KBapl, Oe3 BKJIOUeHHH WIM Cc mpa- 
BHJIbHDIMH =~ ~-KPMCTaIM4eCKAMH 
BKJNOUCHHAMH TIpOHCXOMT M2 
MeTaMOp(M4ecKHX MOpos, KBapy 
¢ rasooOpa3sHbIMH UJI WPOMbUaTbI- 
MH BKJNOUCHHAMH — 3 rutyOuH- 
HbIX. OTO MoNO*KeHHe HE MOKeET 
ObITb IIPH3HaHO 6e3 OFroBOpoOK, 
XOTA Obl NOTOMY, YTO BOJAHOMpPO- 
3pauqHbid KBapIl MO%KeT MMeTE 
XKVWJIbHOe TIPHCXO*K Jenne. 

Vr. 1. Jlemmaetin u B.C. Kusser 


YNMMPYOT KBapleBble 3e-pHa B Tpurpynmpl: 1) HenpospayHEri, Nomyupospay- 
bIM WM TPeWIMHOBAaTHIM KBapul, 2) KBapll C MrOMbUATHIMM BKJIOUCHHAMH U 
NaJIeCUMPYIOUM KBapll, 3) KBaplL C H30MeTpHYecKuMM MM MvlacTMHuaTEIMA 
KJOYHHAMH, O€3 BKJIOUCHHH, KBapIL perenepupoBaHHtil. Tlepspyio rpymmy 
BTOPbl CUMTAIOT PPyNNOM %XHIbHOrO Mpoucxo*KeHHUsA. 

~ Visyuennpie HaMM oOOpa3ilbl nOKa3bIBalOT, ITO, eC CUNTAT BCIO IlepBy!o 
pymny oOOmomouHOrO KBaplla rpynmoli 2xuMb_HOrO MpoucxoxeHHA, TO OKa- 
eTca, 4TO oT 50 Zo 70% o6nomouHOroO KBaplla B TICaMMHTOBbIX MOpoyax ce- 
epo-sanaqubix OKpanH J,onGacca u conps2KeHHO! c HUM OOmacTH J[HenpoBcKo- 
LOHeHKON BMaMHb! COCTaBAMeT KBapll, NocTynuBuli np pa3pylleHHH KBap- 
eBbIX KH. Takoe yTBepxKeHHe, NO MeHbuUIell, Mepe MaJiO BepoATHO. TouHO Tak 
ce H€Ib3H COMIaCHTbCA C TEM, YTO TPeMIMHOBATHIM KBapl, WeMKOM THupotep- 
aNbHOrO Npoucxowenna. B muudax Meramopduveckux nopox YKpanucKoli 
PUCTAIMMYeCKOH NAMTbI Hamu OSHapyxXeHO MpHCyTCTBHe TpenWHOBATOrO KBapla 
SHAYHMTEJIDHDIX KOJIMNeCTBAX. TakuM OOpa3s0M, Bompoc O reHesuce NoOsynpo- 
PpauHOro H TpelMHOBATOFO KBapla BECbMa CJIO%KeH WH OTHECeHHe ZTOFO KBaplla 
OJIHOCTbIO K XXKHJIBHOMY KBaDPILy ABHO OWMOOUHO. CKopee Bcero, OCHOBHas Macca 
PeW{MHOBAaTOTO H NOJyNpospayHoro KBaplla MICaMMHTOBBIX NOpos ceBepo-3a- 
aqHou oKpauHpl /lonOacca nocTynaJa 43 MarMaTHYeCKUX HM MeTaMop(pHueCcKHX 
opoy. Bowee BeposTHO xKuJIbHOe MpoNcxoxKeHHe HeNpospayHoro (MOO“HOTO 
Bapla). 

Cambiii pacpocTpaHeHHblii THI MOJynpospayHblx KBaplleBbIX 3epeH Tpebyer, 
\OBHAMMOMY, OCOObIX MeTOJOB HCCIeqoBaHua (HanpuMep, merog H. II. Epma- 
OBa WJIH MeTOA X. C. Cxotra). BeposTuo, 9TOT THM KBapleBbIX 3epeH, Tak x%xe 
‘ak WM TPeUlMHOBATbIe 3epHa, HMeeT Pa3JIMUHbIM TeHesuc. 


Taonuma 2 


Ilo gzannpm H. E. Kaucxoro 
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TpeulHHOBaTbIi 11 A || 1B oa) UZ 
Bes BkwioueHu Ds, US) 20 P| 21 

C urombuaTbIMH BKJIIO- 
yeHHAMH 6 8 8 8 8 
J, | Hernpospaunpit 9 ) 8 8 
TonynpospauHplt of BIS |) 1530) 04 
TpeilHHopatbii a 11 14 M2, 
Bes pk mioueHHuu ster || 2) 25 Af, 

C urojmbuaTbIMH BKJIIO- 
yeHHAMH —!1!— 1 — — 


Kpapll C HroubyaTHIMY BKJIOUCHHAMH H Onanecumpyronmi KBapy I’. VP. Jlemm- 
nefinom u B. C. Kua3eppim oObeMHeHbI! B OJHY rpynny. B mpocMoTpeHHbIxX HaMu 
Opasilax eHCTBUTebHO Ooslee MOMOBMHbI ONAeCLUPYIOWMX SepeH CofeprKan 
ATOMbUATHIC BKMIOUeHUA (Game BCero pyTusia), ITO JaeT paBo MpesnoaraTb 
SXOMHbILT TeHe3HC STHX THMOB KBapleBbIX 3epeH. MromKku pyTua WM akKTHHO- 
muTa B OOJIbUIMHCTBe cyy4¥aeB pacmouaraioTcA OecnopAOUHO, HO HeKOTOpbIe 
3epHa HMEIOT ABHO 3aKOHOMepHOe pacnosorKeHHe OOMbUIMHCTBA TOOK (O6brmuHO 
3 JIBYX WIM Tpex HanpaBseHvax). OveHb peAKUM 3epHa, B KOTOPbIX HPOMKH Pac- 
XOMATCA NYUKOM, Kak Ob! OT MECTa IIPUKpelNJeHHA KPUCTad a KBaplla K KAKOMY-TO 
syoctpary. Ilo aHaylormu ¢ KBaplleM «BOJIOCATHKOM» MOXKHO TpeANosaraTh 
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KBapUeBbIe H MePMaTHTOBbIe XKAJIbI KAK OMMH U3 UCTOUHHKOB KBapUeBbIX sepe 
C MFOJb¥aTbIMH BKJIOUCHHSAMH H 3epeH oMasleclMpyloulero KBaplia. 

OTHOCHTe/IbHO pereHepHpOBaHHOrO KBaplla HYXXHO OTMeTHTb, 4TO B U3 
YCHHbDIX HaMH OOpaslax THNM4GHaA pereHepalHA HaOOalacb pefKO. Bowe: 
YaCTbI 3epHa YaCTHYHO OFpaHeHHble Ge3 ACHO pa3s/IMYHMOrO BHYTPeHHero 3epHi 
(BO3MO2KHO HOBOCOpas0BaHHe B ocajKe). 

Vsyuenne rene3vica oOJIOMO“HOFO KBaplla ABIAeTCA [eJIOM MepBocTeleHHo} 
BaXKHOCTH, TaK KaK, TOJIbKO 3HaA TeHeSHC Pa3JIMYHbIX THMOB KBaplla, MOKHI 
C JjOCTaTOUHbIM OCHOBaHHeM MIpHMeHATb S9TOT MeTOA MPH NaseoreorpaduyeckH) 
pekouctpykuuax. Merog HeoOxoq¥Mo CTaHapTH3HpoBaTb (BbIOOPp pa3MepHO) 
(ppakUHH, PHAM OTHeCeHuA K TOMY HIM ApyroMy THNy, cnocoO noycyera: 
BO H30eKaHHe CYObeEKTHBH3Ma B OLeHKe. 


XapbKOBCKHH TocyapCcTBeHHbIM YHHBepcHTerT TlocrynHo 
um. A. M. Toppxoro 7 V 1956 


WUMTHPOBAHHASA JIMTEPATYPA 


1B. TI. Barypuu, Ierporpabuyeckuh anaru3 reomormueckoro Mpollsoro mo TeppH# 
TeHHbIM KommoHeHTamM, Mi3g. AH CCCP, 1947. 2 H. E. Kauncxuh, JAH, 102, No - 
(1955) eerie Jlem Maen u, B. Cain a 3 e B, M3p. AH CCCP, cep. reoJl., No 4 (1951) 
4B. H. JlonounuxKxos, Jaapnetuue noposloo6pasyroutne MUHepaubl, 1955 
3M. C. IlBpenos, Terporpapus ocajlouHbIx Nopog, 1948. ; 
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Woknaage Akagemuu nwayr CCCP 
1956. Tom 110, Ne 4 


IETPOrPA®i 4 


H. H. CHHEJIBHHKOB 


O KPKCTCBAJIHTE M EFO MPEBPAWIEHHW B TPHAMMUT 
(ITpedcmaeaeno axademuxom A. ®. Hodde 27 IV 1956) 


B npegpiaqyuelt padore (1!) Obito NoKa3aHo, 4TO B KaxKOM 3epHe KBaplia TIpu 
YOxKUe erO C MHHepasusaTopom (NazCOs) npoTeKaioT OJHOBpeMeHHO ABa IIpo- 
lecca: IlpeBpallleHwe KBaplla B KpHCTOOaIMT HM KpucTOOanuTa B TpuyMMHT. 
3 HaCTOAMeM COOGIIeHHH MPHBOAATCA HeKOTOPbIe HOBbIe JaHHble MO MpeBpa- 
MeHHiO KpHcTOOanMTa BTpHAMMUT. B HaivXx OMbITax MbI HCXOJMM U3 KpHCTO- 


NE 


N6 


Rie er es ee re 
443 G18 249 B05 475 154 38 125 SFA KX 


Puc. 1. PentrenorpamMMbl Yerbipex oOpa3loB KpHcToOamuTa, CHATHIC 
Ha HOHH3AUMOHHOM ycTaHoBKe (cm. Ta6s. 1). O6pa3zen Ne 1: 1600°, 
3uaca, 3% NasCO3; Ne 2— 1600°, 10 muu., 0,05% NasCOs; 
Ne 6 —1400°, 5 mun., 3% LieCO3; Ne 8—1200°, 10 mun., 3% Ke2COs 


JaIMTAa, IPHPOTOBJIeHHOFO B COOTBETCTBHH C PesyJIbTaTaMM, MOJYYeHHbIMH pa- 
yee (1). B Ta6m. 1 npuBeyeHbl ycNoBua oOpas0BaHHA KpucToOauTa. 

Panee MbI CUMTAIN, YTOPOMb MHHEPpaH3aTOpa CBOAUTCA JIMUIb K OOpas0BaHulo 
1ePBHIX 3apoOfblilleli KPHCTOOaIUTa Ha NOBepXHOCTH 3epHa KBapua (1). OqHako 
JSoulee MOspoGHoe uccnefoBaHHe Nokasaso, YTO OfHOro Havasa Mpouecca He- 
JOCTATOUHO JIA 3aBepleHHA Mpollecca NepeporwenuA Bcero sepHa. IIpu Heso- 
‘TAaTKe MHHepasusaTopa Mpoulecc peBpallleHHA OCTaHaBJIMBaeTCA M JaJibHell- 
UHM CaMblit NPOAOMKUTeIbHbIN OORT He NPHBOAUT K 3aBeplweHHio Npollecca, 
P. €. HapALY C KpHcTOOaHTOM B WeHTpe KaxkKoro 3epHa OCTaeTCA HeMepepork- 
[eHHBI KBapu. Ec Ke K TAKUM 3epHaM AOOaBHTb JAMIIb OKOUIO 0,05% NazCOs, 
ro Mpoliecc NpeBpallleHvA 3aKaHUMBaeTCA B KaxKNOM 3epHe. OTH *akTbl 3acTaB- 
ISIOT HAC CeaTb Npesmomor*Kenve O TOM, UTO OOpasoBanke KpUcTOOaINTa HET 
[Millb IPH HeMocpeACTBeEHHOM y4aCTHH O4eHb HeOO/bWOrO KoMMYeCTBa MMHepa- 
IMgaTopa, HOHbI KOTOPOrO BXOAAT B peleTKy KpucTOOaTHTA. 

Ha puc. 1 mpencTaBmenbl peHTreHorpaMMbl YeTbIPex OOpasiloB KpuctToOa- 
IMTa, MO/YUeHHbIe Ha HOHM3allMOHHOM ycTanoBke. Pa3mmune B penTreHorpam- 
(aX OKa3aioCb BeCbMa He3HaY¥HTebubIM. BeswunHa MW NOORKeHHe OCHOBHbIX 
fAKCHMYMOB TOUHO COBMaqaloT AVIA BCeX OOpasoB Mexy COOOH, a TakrxKe C Ta6- 
IMUHbIMH JaHHbIMH JJIX HMSKOTeMMepaTypHoro KpucToOasuTa. DpH TaK%Ke 
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CHATbI PCHTTeHOrpaMMB! MOpOWKOB Ha MeQHOM H3J1yYeHHM B KaMepe AMaMeTpo 
143,5 MM uc HHKeueBbIM (busbTpoM. BrTaO1.2 nNpuBeeHbl CpeqnHe JIA BCE 
oOpa3sloB KPHCTOOaJIMTa BeJIMYHHb!I O 

Ta6auna 1 HOBHbIX Me@2KIJIOCKOCTHBIX PpaccTOAHH 

OTBEYAIOUNX OONbIUMM yrviaM CKOIbKE 

Cnoco6si nosiyueHHs OOpasoBKpHcTOOaHTAa =e, Pacyer peHTreHorpaMM ToKasaJi 
YTO 3ffeCb TakxKe He HaOmO,aeTCA cme: 


4) 


o vet IWeHHA JIMHHE. 

6 2 © 5 CnekTpaJIbHbId aHaJlu3 MpelnaparTor 
® ge eae Me a Lage KpucToOauTa, MOJYYeHHbIX MpH MHHH 
3 EE txsiare cin eee dns MaJIbHOM H MA@KCHMaJIbHOM KOJIM4ECTBS 
z eg |s5 3 MuHepasusatopa (o6pasup NeNe | u 2), 
a oie iba |e sz] MloKa3aJ1, YTO B O6OUX O6pasllax, HeCMO: 
TPA Ha pasHble yCJIOBHA UX NosyuenuA: 

4 | 125—147/1600) 3% NagCOs 34. coxpaHaeTCA NpHMepHO OMHAKOBOEO 
: eard Ais seanee rev sone KOJIMYeCTBO IeOUH, COOTBETCTBYIOLIEt 
5 | 4554 2714400 SONG: 10 w, Beauunne nopsagKa 0,01% Naz. Hpex 
5 | 125—147/:400] 3.0% K,CO, | 10m. BapHTenbHo OOpa3ubl KpucTcOanuTa Obi 
eee ve Bap ae ey ek JIM OTMBITbI B ropsyel Bose Hu B 20% 
3} 2-5 |1200 3004 KCO. “10 uw PacTBope TwaBHKOBOH KHCAOTHI. | 


Muxkpockonuyueckoe CCIE OBaHH 
moka3asl0, YTO Bce OOpasilbl KpHcToba 
JMTa UMeIOT OM3KHe NOKasaTeJN MpesJIOMMeHHA, sexKalllve B Npefenax 1,4862 
> Nep > 1,483, 3a cksuOGeHHeM COpasuaNe 1, NoKa3aTesb NpeJIOMMeHHA KOTOPOr 


a 


TaO set ees 
BeaHUHHbI Me2KTVJIOCKOCTHBIX paccTOAHH 


Yroud CKOJIDbyKeHHA vep B TpanycaX ..... 44,70 5442 94,50" 64,69) 70;47- 75 
MexknviockocTHoe paccTosHHe den B KX... . 4,0924 0/9872 0/9414 0/8503 08156) 0) 79m 
Han6oupmee orksoHenue + Ad oT d op B KX. 0,CCO7 0,0006 0,0003 0,0003 0,0002 0,000 


HeCKOJIbKO BbILEe HM JIeKUT B HHTepBase | ,489>> Ney >1,486. Bce o6pa3ibl KpucTo4 
OalMTa ONTHYECKH AHHM3OTPONHBI, H CHa JBOMHOrO MyYeNnpesOMJeHHA Haxoy 
JWWTCA B Mpefsertax cTaHfapTHoH BeNMYHHb! WIA KpHcToOamuta. 

TakHM oOpa3oM, pa3iM4une B CTPyKType H CBOLCTBaxX KpHCTOOaNMTa, Nosy: 
yaeMOro B Pa3HbIX YCJIOBHAX, HACTOMbKO MaJlO, YTO HEJIb3H TOBOPHTb O CyIleCcr- 
BOBAHHH pa3JIH4HbIX (opm KpHcToOaunTa (?,3,). 

JIvlib HaOsoOjeHve 3a TeMnepaTypon B—>a-npeBpalleHHaA MoKa3zaso, YTO [WIA 
PpasJIHUHbIX OOPasOB KpHcToOOasUTa B pxAe cydaeB MOMKHO HAaGMIOLAaTb 3aKoO 
HOMePpHoe H3MeHeHHe STON TeMMepaTypbl. OTH OMbITbI BENHCb B YCMOBHAX, KOrIé 
3aBeOMO He IIPOMCXOAUMT NpeBpalleHuA uacTH KpucTOOaHTa B TPHAMMUT. OKa- 
3al0cb (Tab. 3), Yo H8MeHeHHe TemnepaTypbl B->a-npeBpalllenna KpucTobanuTe 
MPOHCXOMMT: a) IPH yBeJIMYeHHH BPeMeHH BbIJep2xKKHK KpucTOOaHTa pH anor 
Temiepatype, 6) MpH YyMeHbUIeHHH pa3sMepoB OO xKHTaeMbIX 3epeH, B) Up 
yBeJINYeHHK KOMYeCTB BBOAMMMOrO MMHepasus3aTopa, r) NO Mepe Npoxow eHHs 
mpolecca NepepoxfenuA B rayOb 3epHa. OTO U8MeHeHve TemnepaTypbl MoKel 
ObITb CBAZAHO C KOMMYECTBOM BXOMAWErO B pellleTKY KPUucTOOaIHTa HOHa-MUH- 
Hepasusatopa. J[eiicrBuTeswbHO, Tip BbINONHeEHHU sm10G0rO0 M3 YeTbIPeX yKa: 
3aHHbIX MYHKTOB CO3aloTCH yCJIOBHA AA Oomee HHTEHCHBHOFO ero BHEPeHUA 

YcloBAA NoMyseHUuA KpHCTOOaINTa AA U3yYeHNA Mpomecca npeppallenus 
erO B TPHAMMHT ObINM aHaNOrHaHbl yCNOBHAM TMosyyenua OOpasua Ne 4. [pu 
POTOBJICHHbIH TAKMM OOpasoM KpHCTOOaIHT BbIJepKUBAaICA BTeWH NP pasAnt 
HbIX TemnepaTypax. KowimuecTBo o6pa30BaBlerocA TPHAMMUTA onpeenastoct 
MO BeMMYMHE TenwOBoro addekta y—-npespallenuA Npu Temnepatype [117° 
OnbiTb! ToKa3saM (pwc. 2), YTo CKOpocTb O6pa3s0BaHHA TPHAMMUTA B OGNACTE 
1000—1450° coxpansetca mouTu MocToAHHOli BO BCeM STOM HHTepBasle TeM: 
NepaTyp. OTOT pesybTaT yKa3blBaeT Ha TO, UTO KOMMYeCTBO OOpasoBaBUleroes 
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PHAMMUTA 3aBHCHT, NOAOOHO KPHCTaMMsaliMH CTeKJIa, He TOMbKO OT abcomOT- 
loH TeMMepaTypbl, HO M OT BEMHYHHI Nepeoxmaxenusd KpucTobamuta, KOTO- 
oe OyfeT TeM GoJible, “eM HuxKe TemuepaTypa oO«ura. 

_ Upu uccnegopanun mpouecca npespamenus KpucToOanHTa B TPYAMMUT 
PIO SaMedeHO TakxKe, YTO C MOABNeEHHeEM B OOpasue HEKOTOPOrO KOVWIi- 
@cTBa TPHAHMHTA KO/MYECTBO KpHcTOOamHTa ObicTpo yMeHbUIaeTCA HK ucue- 
aeT MOJIHOCTbIO JO Toro, Kak 
OpasoBasiocb cooTBeTcTBYIOUIee 


S 
OJIHYECTBO TPUAUMUTa. Sto mpH- s 
OWMJIO K MbICJIM O CyIecTBOBaHHu 7 
[POMEXKYTOUHOH Mexy KpHcTo- & 
aHTOM HM TpuiMUTOM Mogudu- & & 
auMH KpeMHe3sema. O Bo3Mox%KHOM & 
YULeCTBOBAHHH MOOOHDIX MogH- & F 
uKaunii KpeMHeseMa cooOula- ~*~ 47 90 100 00 1200 1300 400 1500 °C 
Oocb B JIuTepaType (4). Bosee IS EE 


loMpoOHoe HCCvlIeqOBaHHe NOKa3a- 

} Puc. 2. Kpusasd o6pa30nanua TpHnuMuta mpu o6- 
O, OAHAKO, YTO B STHX CAYGAAX  xure KpucroOammTa mpu pasqH4HbIX TeMnepaTy- 
Opa3yeTca He HOoBaA MOAUpuKa- pax. Bpema o6xura — 2 uaca 


MA KpeMHe3ema, a Co3aloTca 
CJIOBHA, Tp KOTOPbIX BbICOKOTeMMepaTypHbI KpHcTOGaNUT Mp oxsaxKeHun 
@ peppamaetcd B HH3KOTeMMepaTypHyto dopmy. 

Hekotopple aBTOpbl OKa3bIBaJIH BO3MOXKHOCTb CYIIeCTBOBaHHA BbICOKO- 
emlepaTypHoro KpHcToOauTa Mp KOMHAaTHOH Temnepatype (°,%). OqHako Apy- 
He ONpeseANH H30TPONHYIO MOAMPHKAaLMIO, KOTOpan HaOslofaeTcH, Hanpu- 

Mep, pH H3roToBMeHUH JMHACAa, 
Ta6Ouauna 3 Kak MeTacTaOvJbHbIM KpucToOOaIHT, 
MHEPTHbIM B ONTHYCCKOM OTHOL!e- 


3 tr 2 5 8 ; HHH, HO OOaarolllu BCeMH OCTAJIb- 
% e em 8 Ga ee HbIMH J[AHHbIMH, CXOJHbIMU C HU3KO- 
g S| 2 | sf | £2 | 82  Temmepatypnbim KpucToOasutom (*). 
s = Spi oe he eeu ee Hccnenya ipeppallieHve y3kKonu Mo 
Am Z eo (ea) res less 
pa3sMepaM 3epeH (ppakUHH KBaplla, 
; HaM yjlaslocb MPH MOMOLLM PeHTreHo- 
ze ne he ie mee io CTPyKTyPHOrO aHasu3a NOKAa3aTb Cy- 
can 3°90 | 42001 5°0 | 255'0| 100  WecTBOBaHve BbICOKOTeMNepaTypHoro 
2—9d 3,0 1400 | 10,0 | 257,5} 100 KpucToOautTa pu KOMHATHOH TeM- 
2— 1,0 | 1400 | 10,0 | 247,8) 100 mnepatype. Ha puc. 3 mpeyctaBueHbl 
: ; 1 
3—74 | 1,0 | 1400 | 10,0) 245,0! 100  xpnyppie HHTeHCHBHOCTeH, CHATbIe Ha 
Z9—147 | 1,0 LA008 | LOKON 237 Oi AL00: ie Banna 
E74. 1,0 1200 | 10,0 | 245,0] 400 MOHH3alNMOHHOH YCTaHOBKe. eee 
53—74 | 0,1 | 1400 | 10,0 | 231.0] 100  KBapla pasmepom 125—147 pc 3% 
3—74 | 0,01 | 1400 | 10,0 | 227,5} 100 NaeCOs o6*xHranucb B Hey 2 yaca 
Ee ) on nae se A IIpH Temuepatype 1400°. Peutreno- 
5147 30 1°50 10.0 2360 60 I paMMbl o6pasila, CHATbIC NPH TCMME- 
5—147 | 3,0 | 13001 10,0 | 229,0) 85  patType 280 u 220°, npeycTaBueHbl 


KpuBpiMu J uv 2 (puc. 3). Ha stom xe 
ACYHKe MOMeIIeHbI PCEHTTeHOrpaMMbl KpuCTOOanuTa, CHATbIe Mpu 220° — Kpu- 
aa 4 (8-KpucToOamuT) u mpu 280°—KpuBaa 8 («-KpncTobanuT). Secb *Ke IpPH- 
seHa PEHTTeHOrpaMMa BbICOKOTeMMepaTypHoro TpuAMMutTa — KpuBas 0. Ananus 
DUBbIX MOKa3asl, YTO HCXOMHbIM COpasel, COCTOHT H3 TPHAMMUTA HM BbICOKOTEM- 
2paTYPHOFO KpkcTOOaivTa, KOTOPbIM IPH OXMAaKMCHUN He NepeXOMT BHU3KO- 
MiepatypHyto tbopmy. CytllecTBoBaHHe BbICOKOTemMepaTypHoro KpucToOasUTa 
9M KOMHATHOH TemMepatype OOBACHAeTCA XAPaKTepoM IpopacTaHHuA TPHAUMHTA 
‘BO3b 3ePpHa KpHcTOOanuTa. ITO NpopacTanve MpOKCXOAUT MoO HEKOTOPbIM MHO- 
YHCICHHDIM H B3AMMHO-MepeceKalOUlMMCA MIOCKOCTAM BHYTpH 3epHa (puc. 4 
4 BKJIelke K cTp. 542)c oOpa30BaHHemM XapaKkTepHoro MepelereHuaA Kollbe- 
iHbIX J[BOMHHKOB. Tem caMbIM B 3epHe Co3faeTCH cBoeoOpasHanA ceTKa — 
‘emeT HOBOH (hasbl. Crapasa dasa — KpucToOasuT, Ip MocTaTOuHOM KOVJIMGe- 


cTBe TPHMMHTa, OKasbiBaeTCA 3aKJIOUCHHOH B HeOOJIbUIMX sAu¥ueHKAaX HoBOk 
hasnt. TIpu oxsaxgeHun oOpasia KpucToOasMT oKasblBaeTCs He B COCTOSHHE 
COKPaTHTbCA B OObeMe B TOUKe B—>«-Mepexofla HM ocTaeTCH MOSTOMY B BbICOKO) 
TemlepaTypHOK @opme. | 

iN 18 I 2B BON PE | 
Bal ge 249 205 G75 {54 498 125 15 2kX 


/ | cw 

lh a 
i 

6 

if 


Puc. 3. PentrenorpaMMbl oOOpasioB, CHATbIe Ha HOHH3aLLHOHHOL 
ycTaHoBke MpH Ppa3JIMUHbIX TeMMepatypax. J — 125—147 uv, 3% 
NazsCOs, 1400°, 2 vaca, t = 280°; 2 — To me, tf = 220°; 3 — «-xKpu- 
crobamuT, ¢ = 280°; 4— @-Kpucro6ammt, ¢ = 220°; 5 —a-rpu- 
mumut, ¢ = 220°; 6 — oOpascu Je | pasMenbueH, YaCTHUbI <1 yp, 

st = 220°;7 — To xe, t = 280° | 
ITUM Ke MOMKHO OOACHUTH MOCTeMeHHOe CHMMKEHHE TeEMIepaTypbI B8—>a-Ipex. 


palleHua KpuCcTOOaIHTa, KOTOpoe OObIMHO HaOsMOJaeTCA Tip MpeBpallenun KpH 
cToOaluTa B TpuAuMuT (8). 

VintepecHo OTMeTHTb, TO eCJIH 3epHa McxoyNoro oOpasia (125—147 pw 
3% NazCOs; 1400°; 2 uaca) TilaTesIbHO pacTepeTb B CTyNKe H TyTeM MHoro4ua 
COBOrO OTCTAHBaHHA B Boe OTOOpaTh (pakunu <1 yw, TO KOMM4eCTBO TPH MMHT: 
B 9THX (PpaKUHAX OCTaeTCA TO %*Ke, YTO HW B HCXOMHHIX 3epHax. OHako B HA? 
BHOBb NOABJIACTCA TENJOBOM SqpeKT, COOTBETCTBYIOWMH NpPHCyTCTBUIO HEKOTO 
poro kKosMuecTBa HM3KoOTeMNepaTypHoro kpucToOanuTa. PentrenocTtpyKTyp 
HbIM aHaIH3 TaK%Ke MOATBEPAN Mepexof yacTH KpucTOOaIuTAa H3 BbICOKOTeMMe 
paTypHOl (opMbIl B HH3KOTeMNepaTypHylo JMWb 3a CueT NpocToro pacTupanns 
3epeH (puc. 3, kKpuBas 6). Ip HarpeBe sTHX TOHKUX Ppakuni oOpasua Jo 280 
COOTBeTCTBYyI0lad PeHTreHorpaMMa (KpHBaxA 7) MoLTBepxaeT CXOMCTBO CTPyK 
Typ STHX (pakiwi Cc MCXOAHbIM OOPa3IlOM, M3 KOTOPoro OHM Obl NoyUeHb 
(KpuBble 7 u J). 

Bee mpuBegeHHble B paOoTe peHTreHorpamMpr cHATHI IO. I. Cokonoppi, 3% 
4TO aBTOP BbIparkaeT eMy rlyOoKyio OlarojapHoctTh. 


VUucrutyt XMMUH CHIMKATOB - Toctynnuo 
Akaylemuu Hayk CCCP 12 IV 1956 


UWMTHPOBAHHAA JIMTEPATYPA 


1H. H. Cuneabun kos, JAH, 106, 870 (1956). 2H. C. KawuapcKknuh 
J. WU. Kapaxn x, JAH, 81, 887 (1951), ) * i EB. ley ga Bie Kin Co ee 
cou, Orneynoppl, 16,26(1951). * W. Lewcock, J. H. Wylde, Trans. Brit. Ceram 
Soc., 52, No.5, 295 (1953). ® J. Levin,E. Ott, J. Am. Chem. Soc., 54, 828 (1932) 
aoe recs Al ae ee Soc., 54, 2846 (1932), 7]. C. Benauxkur 
Sb ahi be a3HaKkoOBa, Tp. Ierporpaduy. uncr., B. 6 (1934 jal, laly © in 
Ko B, JLAH, 102, 555 (1955). oe ate 
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Horsange Akangemun nayr CCCP 
1956. Tom 110, N 4 


IETPOrPA®HA 


A. Bb. TPABHH 


MHKPOCKONMYUECKHE TPH3HAKH JIMHAMOMETAMOP®H3MA 
B HCKONAEMbIX YIJIAX 


(ITpedcmaeaexo axademuxom A. I. Bemexmunoim 3 V 1956) 


Ha ocHopanun H3yyeHHA Oosbuloro (bakTuyecKOrO MaTepHasla, COOpanHoro 
O MHOPHM YIrOJIbHbIM MecTopoxjjennan CCCP, B HacTosllee Bpema yOeUTeJIbHO 
OKa3aHO MpeoOsaaiolllee 3HaveHHe PyOuHHOrO (pervoHasbHoro) MeTaMopdH- 
a. OTO NowJlomKenve, pasqenaiolleecd MOUTH BCeMH reosoraMH H yrsleneTporpa- 
aMH, MOKeT CUHTATbCA Ha CerofHA OOWeNpH3HaHHbIM. Bompoc xe 0 pow Ju- 
aMHYeCKOrO @akTopa IIpH MeTaMopdu3auuH yruiew MpofsomKaeT ocTaBaTbcsA 
MCKYCCMOHHDIM. [lonmbiITKH HeEKOTOPbIX TeONOFOB-yrOJIbULHKOB MOJIHOCTbIO OT- 
MUaTb BUMAHHeE JMHAMOMeTaMOp*u3Ma HaM T1pef[cTaBJIAOTCA HefocTaTOUHO 
OocHOBaHHbimH (?,?). 

Astopom B 1954 r. mpospogqusocb MeTporpaduyeckoe ucceqoBaHHe yrueit 
[M30BCKOro MecTopoxyeHHA Ky36acca, pacloulioxkeHHoro Ha CeBepe Gacceiina, 
OM3H KpyNHoro HayBura JeBOHCKHX MoOpos Ha YPsIeHOCHbIe OTJOMKeHUA Oa- 
AXOHCKOH cCBHTbI. MccneqoBaHHble YIJIM OTJHYaIOTCA BeCbMa HHTeCHCHBHOK 
APYWeHHOCTbIO, CONPOBOMKMalollelicA pasBaJibleBaHHeM H lipeBpallleHHem 
rid B NopowKoo6pasuyr maccy. Ilo Bprxofy smeTyuux (V"13,6—16,9%) u Tom- 
luHe clon (Y = 8 MM) yruaiM OTHOCATCA K TOULMM, CMeKaloluMca. 

Ilo MHKpocKONOM B MpocTOM OTpaxKeHHOM cBeTe HaOMIOMaeTCA OTYETIMBO 
pIPaKeHHAA MUKPOMMONYATOCTh, MHOFOUHCJICHHbIe MUKPOCMelleHHA HW Apoo- 
eHHe (ioseHH3HPOBaHHbIX OCTaTKOB. Muorve KCHJIeCHO-*piO3eHOBbIe JIMH3bI Kak 
bl PpacTalleHbl Cpe OCHOBHOM BHTPpeHH3HPpOBaHHOH Maccbl, ABIABWeHCA, 
OBH]HMOMY, JOCTaTOUHO NwacTHYHOH MW NosaTAUBOK AIA NPOHHKHOBeHHA B Hee 
oulee TBEPIbIX CiOSeHH3MPOBaHHbIX YacTHH. OO 9TOM Ke CBHeTeNbCTBYeT 3a- 
OJH€HHE BHTPpeHH3HPOBaHHbIM BeleCTBOM TOHKHX TPellMH. . 

B otpa:KeHHoM cBeTe TIpH CKpeleHHbIX HHKOJIAX B OMMCbIBAeMbIX YIVJIAX 
DeH M3OTPpONHOH B LWesJIOM MaCcCbI HaOjuOMaloTCA OTYeTMHBO NOApH3yroulMe 
YaCTKH BHTPeCHH3HPOBaHHOrO BelllecTBa, KOTOPbie NPpHypOuMBaloTCA K 30HAaM 
ukpocmatTui. Ha puc. | nomapus3yrouland 30Ha (a) B NouocKe KapeHo-jopeHa 
aclioslaraeTcA MOj, OCTPbIM YIJIOM K CJIOHCTOCTH HM NosyepkKuBaeTCA [e30pHeH- 
APOBAHHbIM IOJiO%KCHHEM HEKOTOPbIX (OPMeHHbIX IIEMCHTOB, H3MEHAIOMIX B ee 
pejenax cBoe oObluHOe Tocsolnoe pacnoJloxwkenne. 

Heo6OxoqumMo 3aMeTHTb, YTO B YIIAX NO BAMAHWEM JaBJIeHUA BbILWeeKa- 
[MX TOJIUL pa3BUBaeTCA MOCONHaA OPHeHTHPOBKa CTPYKTYPHbIX 3JIEMCHTOB. 
TO IPHBOAUT K TOMY, YTO B AHTPalMTax MW NoMyaHTpalivTax, UCMbiTa BUX Py- 
HHHbIM, MeTaMOp*u3M, OTYeCTIMBO NPOABJAeTCH B OTParKeHHOM TIOJIAPH30BaH- 
OM cBeTe NapasembHoe H Oosee HIM MeHee OJHOBpeMeHHoe TioracaHve Oj\HO- 
MCHHbIX KOMMOHeHTOB. HanOosee APKO NOJAPH3Y!IOT BUTPeHH3HPOBaHHble H 
DABHHTeJIbHO cla6o (lOSeHH3HPOBaHHble KOMMOHEHTHI. 

B yrasax, mpeTepmeBuIMx pe3Ko BbIPaXKeHHbIM JMHaMMYECKHH MeTaMopdu3M 
IPH WHTCHCHBHOM CKslaqKooOpa3oBaHuh), HaOmofaeTcA MHora HaowKenne Ha 
CHOBHY!0 CHCTeMy TlOCOMHO ONTHYECKM OPHEHTHPOBAHHbIX 9/IeMeHTOB [LPyrou 
ACTeMbI, 3AHMMAIOIIeH CeKylllee NosO*weHHe NO OTHOIWEHHIO K NepBou (puc. 2). 


Takve MepekpeliMBalolvecA CHCTeMbl ONTHYeCKH OPHeCHTHPOBaHHBIX ddI 
MeHTOB H HepaBHOMepHO ToJApH3yIOllWe yUaCTKM C OOMAYHbIM NoracaHveM Ha 
HEOJHOKPaTHO yAaBaJlOCb BUJeTb MO MHKPOCKONOM B aHTpalluTax DopsoBceKor 
6acceliia, KOTOpbie (OPMHPOBaJIHCb B YCOBMAX HHTeEHCMBHOrO OOKOBOrO ak 
JICHHA B Y3KOli MosOCe yYrMeHOCHbIX OCAKOB, 3a2KaTbIX Me7K[y 30HOU Kovibipant 
Tomckol CKslaguaTocTH Mw CajavipcKH4M Kp#i2KeM. 

Jaa v3y4¥eHaA BAMAHHA BbICOKOTeMMepaTypHOro MporpeBa Ha H3MeHeHh 
OMTHYeCKHX CBOlicTB yrviefi HaMM OblIM MocTaBseHbI Cilefyroulve onpitbl. JB 
oOpasia yrulei pasHoli cTelleHH MeTaMop(pu3ma (ra3oBbIi, caOo cMekalollnlics 
MW KOKCOBbIM, XOPOUWIO CheKalollMlica) Obl MOMeLleHbi B TpyOuaTyio CHJIMTOBY!) 
fleub, re OH NporpeBasucb 6e3 JocTyla Kucopoga. Temmepatypa NoBpiwaad 
Ha 3° B munyty. IIpu gocruxkenuu 1300° oOpa3ubl BbIepKKBaIHCb B TeveHE 
3 vac. OMbITbI MPpOBOMMHCh pH OObIMHOM aTMOCHepHOM aBJIeHHH. : 

VU3yuenve MCIbITaHHbIX OOpasiloB MOJ| MAKPOCKONOM B MOJIAPH3OBaHHOM CBeT 
moKa3aslo, UTO B pesybTaTe TporpeBa MPOW3OWIO HeEKOTOpoe yCHJleHHe aHE 
3OTPOMHOCTH BelllecTBa OOOHX yrneH. OfNako BbICOKOTeMNepaTypHbI Mporpe 
ye OKa3aJl HUBeEMpytollero JeHCTBUA Ha CTeNeHb AHM3OTPONHH yruleH, HECMOTP. 
Ha TO, YTO TeMMepaTypa ONbITa 3Ha4HTeJIbHO IpeBblilaa TY, KOTOPy!0 OHM MOP 
HMe€Tb B MOMeEHT HauOoJlbillero NorpyXeHHA yrvieHOCHOH TOVJILIH. | 

B o6pasue ra30Boro yria Mocue NporpeBa HaOsiOfacA OFeHb CaObIit any 
30TPOMM3M KaK OCHOBHOH CMIaBUBLIeHCA Maccbl, TaK HW OTAC/IbHbIX YYACTKOB lid 
peHa, 3aKJIIOUCHHbIX B Hell H He MOABepruiuxca MaBseHHIO. OOpasel, KOKCOBOT 
yr OOHapyxXu Somee pe3KO BbIPaxKeHHbIH AHH3OTPOMH3M (puc. 3). AHN3¢ 
TPONHbIe yUaCTKM BOSHHKAIOT 4Yallle BCero Cpe CMWaBMBIUeliCA Maccbl yriA o 
llepudepuv KpyHbIX Nop B BUJe KaeMOK C MO38AHUHbIM NoracanHem. I loaBneHH 
HX MOKeT ObITb OTHECeHO 3a CUeT PacHHpalollero WaBJIeEHHA Ta30B, 9HeprHuy: 
BIJeIABLIHXCA H3 VIIA B Mpolecce ero TepMouH3a. 

M3 cka3aHHoro CJlefyeT, YTO pasIM4HA B CTeEMe€HH MeTaMOp*u3Ma V aHHa 
TPONH3Ma yIvieH, CO3aBLUIMeECA NO BIMAHHEM JIHTebHO JeMCTBOBABLIMX Ja 
JIiGHHH HW Temnepatyp, He CHHMAaIOTCA KpaTKOBPeMeCHHbIM, XOTA HM OYCHb BbICOK 
TeMMepaTYPHbIM TporpeBoM. 

B yraax, UCMbITABLUUX CHJIbHbIC WHHAMMUeCKHe HallpsAxKeHHA, HMeeT Mecy 
ONTHYeCKaA NepeopHeHTHPOBKa CTPYKTYPHbIX e/HHHI C BEPOATHbIM KayecTBe 
HbIM W3MeHeHHeM BelllecTBa yrvie. CreneHb MOeKYAAPHOH NeperpynnupoBe 
HM CBA3AHHbIX C H€IO KadeCTBCHHbIX H3MeHEHHH, OYCBHAHO, OJIKHA 3aBHCeTh ¢ 
MHTCHCHBHOCTH JMHAMMYeECKHX HalpArKeHHH, C OMHOM CTOPOHbI, HW OT cTener 
MpeWwecTBytolleH MeTaMOpH3alMH OpranwueckoH Maccbl yrueli, KOTOPy!O On 
MMeJIM K MOMeHTY BOS/eHCTBHA Ha HUX HHAMHYeECKUX ycusHM, C Apyroit. 

TakuM oOpa30M, BejlylWluM (bakKTOpoM MIpH pasBuTHH aHU30TPONH3M 
B yrJIAX ABMACTCAH, TOBHAMMOMY, CTaTH4eCKoe JaBJIeHHe, a B 30HaAX HHTeHCH! 
HOH CKaqyaTOCTH, KpoMe Toro, H OoKoBoe. 

HecoMnenHo, YTO BbICOKHe TeMMepaTyPpbi, OCOOeHHO B YCOBHAX UX JWIMTeM 
HOPO BO3eHCTBHA, TaK?Ke CMOCOOCTBYIOT PpaSBHTHIO aHH3OTPONN3Ma B yrAl 
OHaKO OCHOBHAS POJib Telia 3aKsOUAeTCA CKOpee B TePMHYeECKOM scone 
Ha OpraHHyeckylo MaCCy, COMPOBOARaiOlleMCA BbIeeHHeM TasooOpasHbix Ups 
AYKTOB, MOJMMepv3altMeHh WM MOMMKOHeHCalnel BelllecTBa yrvieif. 

Buanauve BbICOKUX TeMMepaTyp HM OoMbUIIX JaBMeHHi Ha BellecTBO yrue 
MOATBEPKMaeTCH JAHHbIMH MHKPOCKOMHYECKOPO UCCeOBAHHA MPOLYKTOB PI 
OMHHOrO, KOHTAKTOBOrO M [MHaMOTepMaJIbHOrO MeTamoptpu3ma yraeit. Haul 
HCCe€AOBAHHA MOKAa3bIBaloT, YTO AHTPallMTbl, OOpasopaBliMeca Ha GoJIbUIM 
ruiyOMHax, B YCJIOBAAX MOBBIINeHHbIX TemMMepaTyp, Mok BoselicrBuem crTatTi 
yecKoro H OoKoBoro JaBsenuli (Jlou6acc, Topa6acc), xapaktepusyroTcn Hanoon 
OTYeCTJIMBO BbIPaxXCHHbIM AHHU3OTPOMH3MOM, YMOpAOVeHHO H Goslee HIM MeHE 
paBHoMepHolt Momsnpusatweh. B aurpatuTax u nomyantrpanutax, o6pa3opa) 
INMXCH B YCOBHAX KOHTAKTOBOrO BOSeHCTBHA Ha HHX M3BepXeHHbIX TMopC 
(Waku M HeOoubuUIMe CHI), TaKOM yNopsAqoUeHHOl NomApusaunn ne naGaK 
JaeTcH. Syecb HaOIOqaeTCA HepaBHoMepHas, KaK Obl NATHUCTaA HIM TOUeUHA 
NONAPH3alAsA, IPH KOTOPOH B Mpeyenax jaxKe oOfMoro UM Toro %*e pacTuTebHO! 
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Puc. 1. Anusorponublt yuacrok (a), MpHypoyeHHbl K 30He MHKPOCMATHA CpelH KapeHo- 
Wropena. Touluit yroib; CHATO B OTPaXKeHHOM T1OJIAPH3O0BaHHOM CBeTe. 74 X 


Puc, 2. Antpaunt. J[pe p3aMMo-nepeKpellMBalouMecA CHCTeMbI ONTHYeCKH OPHeHTHPOBAaHHbIX 
3JIEMCHTOB: AQ — Mapa.1JIeIbHO CMOuCTOCTH H 66—NOf OCTpbIM yrvioM (65°) K He. CHaTO B Mo- 
JISIPH3OBAHHOM OTPa%KeHHOM cBeTe. 74 X 


Puc. 3. poayxrst Tepiyeckoli o6pa6orKu KOKCOBOrO rin, NOABepraBuleroca HarpeBy Jo 1300°. 
CHATO B 10.1 pH30BaHHOM OTpaxKeHHoM cBeTe. 100 X 
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parMeHTa BCTpedaloTcH yuacTKH C pasJM4HOM CTereHbIO AaHU3OTpON3Ma. AuTpa- 
ATbI, MPeTepMeBuIHe KOHTAKTOBbIN MeTaMopdH3M, HepeyqKO OTAMUAIOTCA OT 
ITpaluTOB r1yOMHHOTO MpoHcCXoxweHUA Ooslee pesKO BbIPaxKenHoti MHKpo- 


OPHCTOCTbIO MH MeHee PaBHOMePHOH CTeleHbIO MeTaMopdbu3smMa opraHuyecKoli 
aCCBI. 


Ilocrynuso 
3 V 1956 


HUMTHPOBAHHASA JIMTEPATYPA 


owed, I-pan wa, Tp. TT AM ‘CCCP: nz. 16 (1950) 25s bol pa yor lps 
Bcecowo3#. COBelll. MO XHMHH Vl renesHcy TBepA. ropioy. ucKOMaeMBIX, 1953. 
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Jloxaagn Akagemun nayr CCCP 
1956. Tom 110, Ne 4 


IOYBOBE JE HAH. 


B. A. UEPHOB u H. H. BEJIS EBA 


O CKOPOCTH PEAKLMH 3AMEU[EHHSA B NOYUBAX NOPJIOW,EHH bE 
YOHOB BOJICPOJA HMOHAMH AJIFOMHHHA 


(IIpedcmaeaeno axademuxom H, B. Tropunoim 381 VII 1956) 


B paOorax (1, *) ObliM pacCMOTPeHDI B3PVIAAbI Ha UPHpOy MOUBEHHOL KHCJIO" 
HOCTH HM MCTOpHH 93TOTO BOMpoca. OOmlensBecTHO, YTO TIpH OOpadoTKe M04! 
MCKYCCTBEHHO JIMINCHHbIX NMOPOMWeHHbIX ocHOBaHHi, 1,0 H pacrBopom KC 
B (pWJIbTpaTe MOCefHero OMHOBpeMeHHO OOHAPyKUBaIOTCA HOHbI aJIOMHHY 
WM BOJOposa. 

CoBOKYNHOCTb JIMTepaTYPHbIX HM COOCTBEHHDIX SKCIEPHMEHTAJIbHbIX JaHHb 
(1) nosBosMIa HaM C/eaTb BbIBO)L, YTO NOUBbI, HCKYCCTBEHHO JIMWWCHHbIe NOT 
ICHHbIX OCHOBaHHH, B aj(CcOopOMpOBAaHHOM COCTOAHHMM COep2xKaT WOHbI aJOMI 
HHA, CMOCOOHbIe K OOMeHY ¢ ApyrHMu KaTHOHaMNU pactTBopa. B To x*e pado" 
ObIIO YKa3aHO, YTO NOUBbI, HACHINMEHHbIe HOHAMM BOAOPOA, NpeAcTaBAAIOT COO 
HeyCTOMUMBYy!O CHCTeMy H C TeUYeHHeM BPeMeHH HepexossT B Ooee ycToHUHE! 
coeyuHeHHe — MOUBY, HacbiIIIeHHyIO HOHAaMH aJIOMHHUA. 

CaeoBaTeIbHO, elle JO TipHOaBeHHaA XJIOPHCTOTO KaJIMA NOUBA COsepx! 
B alcOpOvpOBaHHOM COCTOAHUM MOHbI aJIIOMHHHA, KOTOPbIe NepeXOMAT B PacTP 
XJIOPHCTOTO KaJIUA BCeEACTBHe IPAMOTO OOMeHAa Ha KaTHOHb! KaJIMA, a He OOP: 
3YIOTCH B pesysbTaTe BTOPHYHOH peakUMH B Mpowecce OOpaboTKH TNOUBbI P 
crpopom KCl. 

Mbl I1pOBesIM ONbITbl WO MHOPOKpaTHOH ToMepeMeHHON OOpaborKe OOpa3iki 
no4uB pactBopamu 0,05 a HCl u 1,0 x KCI (?). Bd@uabrpare KCl mpi Bcerga Hax: 
jum nonbt H v Al rocue npexBapuTesbHOK O6pa6orkKH 104UB pacTBOpOM couAHe 
KucwoTE. [Ip cTporo pHTMMYHOM I1poOBeAeHHH ONbITOB Cc yBeIMYeHHeM Topsy 
oOpaOorkKH OOpasiloB NOYB KHCOTON JOA yUaCTHA HOHOB BOOpOjla B OOMeHHC 
KMCJIOTHOCTH pacTeT, a HOHOB aJIIOMMHNA TajlaeT. OWHAaKO 3TH OMbITHI WOKa3ad. 
UTO COOTHOMMEHHE HOHOB BOAOPOa MH HOHOB aJHOMMHUA, BbITeCHEHHbIX pacTBopt 
XJIOPHCTOrPO KaJIMA 3 OOpasila MOUBLI, 3ABHCHT OT BPeMeHH, Mpolemmero c M 
MeHTa KOHIa OOpaOoTKM MOUBbI KUCNOTOH NO Hatasa ee O6pa6orKH pacTBops 
XJOPHCTOrO Kasius. 

OTM aHHble H2 MOLyT ObITb OODACHEHHI C TOUKM 3peHHA «rMMOTesbI OOMe 
HOFO BOMOpOfa», TAK Kak 10 ITOH TuMoTese 06a (pubTpata KCl ZomKHbI uMe 
OMMHAKOBbIe KOJMYECTBA HOHOB BOAOpPOJa Ui alIOMMHUA. B TO Ke BPeMA OHH Jer 
OODACHAIOTCA, HCXOMA U3 TOTO, UTO NOUBA, XPAHMBWAACA BO BaKHOM COCTOAHH 
COMEPXKUT OOJIbIIe AJIOMHHHA HM MeHbINe BOMOpofa TO cpaBHeHMIo c Apyre 
HaBeCKOH NOUBBI. 

B HacTosimed padore 1pHBOAATCH JaHHbIe O CKOPOCTH peakIWMH 3aMelleHl 
a{COpOMPOBaHHBIX HOHOB BOLOPOa MOHAMH aJIOMHHHS MU O BMA yyasern 
M3 NOUBbI NOFJOMeHHbIX KAaTHOHOB Ha CKOPOCTb peakIMM 3aMenleHus. 

OnbiTbl MpoBesenbl C OOpasilaMH HOUB, B3ATbIMH U3 ropH30HToB Ad, 

4 B epHoBo-noysonncToH nouBbI. Tak Kak OOpa3iibl MMeJIM OTHOCHTeIbHO He6Ou 
1UY!O CMKOCTb NOTIOMLEHHA, TO B WeAX OObINeH TOUHOCTH UCCeMOBAHHA Jl 
IIPOBeEHHA OTIBITOB 3 HUX BbIJeANAch (ppakiua Menee 0,01 mm. Ilornomenr 
OCHOBAHHA YaANHCb U3 OOpasilOB 1OYB AByMA Cocobamu: OOpaborKolt 0,05 
pacrpopom HCl u nyrem snextpoquanusa. IIpuroropnenupie Takum cnoco6 
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Opasiibl TOYB, NOCMe PasM4HbIX CPOKOB UX BbIJeP2XKUBAHUS BO BNAKHOM cO- 
TOAHMM, OOpadarbiBamuch 1,0 x pacrBopom KCI u B dusprparax mocmennero 
MIPeMeMANIHCh: COMA THTPUpHast KUCMOTHOCTH, 3Hayenne pH un copepxanve 
\JIIOMHHH A. 

Ha pwc. | mpegcrapnenpi jaunpie ornomenuii H/Al, nomysennpe ana 
pHJIbTpaTOB XJOPUCTOrO KaNHA 3 OOPaslOB NOB, B3ATIX 43 ropH30HTOB Ay 
\2 u B, o6pa6orannprx 0,05 4 pacrsopom HCl mpu Komuatuoii remnepatype. 

Hat onbitb! noKasaiu, uTO B ubTparax, UOYYeHHbIX HemMeyeHHO 
locue OOpaoorKH OOpasioB pactsopom HCl, vou Bofopoga B npowextax or 
-YMMbI MOHOB BOMOpOfa H aTOMMHMA COCTABJAIOT WIA OOpasioB Noun, NOMyUeH- 


cy. 

LE ea ee ee o Y) 
10 aS) S/n OE 

Boema bsiGepxcubanua nov Goems bsidepmubanun noy86os 


Puce. 4 Pue. 2 


) 
uc. |. H3menenne sermunupt H/Al B 3anncumocru oT BpeMeHH AIA OOpasoB MHOUBbI, OOpabo- 
aHHBIX 0,05 # HCl, a — oOpase us ropusontra A,, 6 — u3 ropusonta As, 6 — u3 ropu3onta B 


-uc.2. Usmenenne Bem4unabl H/Al 8 3aBHcHMocTH OT BpeMeHH H cllocoGa HacbIleHUuA NOUBbI: a— 
o6padoTKa 0,05 x HCl, 6 — anexrponnams 


IbIX H3 ropv30oHToB A,, A, u B, coorsercTBeHHO 58,3; 51,5; 38,7% . Caeqosa- 
reJIbHO, 10 BemM4aHHAaM H/Al oOpasib 10UB, B3ATbIC M3 PpasNHUHbIX TOPH3OHTOB, 
MO%KHO PacHONOKUTS B cHeLyromMu pay: A, >A, >B. 

Bosuukaer Bompoc, novemy B *busbTpaTax XJOPHCTOTO KaHA, NOJYYeHHbIX 
1eMe/JIEHHO TlOcsIe MpOMpbIBaHHA COpasioB mouB 0,05 x pactBopom HCl, o6uapy- 
KUBaeTCA BbITecHeHHe OT 42 Jo 61% HOHOB BOROposa or cymMbr H-++Al. 

STO OObACHAeTCA, KAK HAMM y2Ke BbIe ObIIO yKasaHO, IBYMA NpHyMHaMy: 

Ileppaa, OCHOBHad MpvuMHa 3ak1OUaeTCHA B TOM, 4TO B TOUBe, HAaCbINLeHHOH 
10HaMH BOMOpOMa, NocseqHNe C TOM HIM HHO CKOPOCTbIO 3aMelaloTcCA HOHaMH 
WIIOMMHUA. ITO 3aMelleHve HaYMHAeTCA C TOTO MOMeHTa, KOra Ipekpamlaerca 
OpaGoTKa MOUBbI PACTBOPOM KHCJIOTHI WH HadMHaeTCA MpOMbIBAaHHe ee OT H3- 
bITKAa CBOOOJHOKM KUHCJOTHI. 

Bropaa pwunHa 3akm1OUaeTCA B TOM, UTO IPH B3aMMOJeHCTBUM C MOUBOK 
OJIAHAA KHCIIOTa NepeBOAUT B pacTBOP TO HIM UHOe KOJIMYeCTBO HOHOB aJIIOMH- 
IMA, MOITOMY pu OOpaoorKe eto TOYB WocsMeqHue NOPOMlaloT WB pacTBOpa He 
‘OJIbKO MOHbI BOOPOJa, HO HM HOHbI aJIOMHHUA. 

JipyrumMu cOBaMM, TOUBbI COfepxKaT B MOPIOWeHHOM COCTOAHMM MONI 
JMOMUHUA, KOTOpble nepexosaT B pactsop KCl, ecm axe on OOpabaTbIBaroTca 
IOCJIEMHUM HeMeJWIeHHO TOcse UpoMbiBaHUA ux pactBopom HCl. 

V3 dbopmpl KpHBbix pic. | BUHO, YTO CKOPOCTbh peakILMM 3aMeleHNA afcop- 
MPOBAHHbIX HOHOB BOOPOfa HOHAMM aJIIOMMHUA C TeEVeEHHeM BPeMeHH MOCTEeHeH- 
(0 MOHMKaeTCA JIA BCeX OOpasloB TOUR. 

B nauasibHublii Mepvoy BpeMeHu HaOsofaercHA OOJbIUAA pasHHila B CKOpOCTH 
eAKILH JIA pasHbIx OOpasios now. K Kony onpita (45 cyToK), Kora HOHBI 
omoposa cocrapsamM 22,5; 17,4 w 14,2% oT CyMMbI MOHOB BO,OPOJa M aJIIOMH- 
M1, PasSHWIla B CKOPOCTH peakIHH TNOcTelMeHHO crslajuJach. 

YulaneHve NOrsOULeHHbIX OCHOBaHHH W3 TeX Ke OOPAasIOB NOYB NOcpeACTBOM 
JIEKTpOWMau3a HE MeHAeT NOpALKa pacnOJOwKeHWA KPUBbIX, BbIPAarKarollux 
ABHCHMOCTb OTHOWeHHA KOJMUeCTBA HOHOB BOJOpOJa UM aJIOMHHHA, HaxojsA- 
JHXCH B aCOpOHpOBaHHOM COCTOAHUH, H BpeMeHeEM, TIPOMeMUHM rocmMe yaste- 
HA WOrAOULeHHbIX OCHOBaHHH M3 TOUB. 
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V3 KpuBbIx puc. 2, Ha KOTOPOM MpHBeseHbI Pe3yJIpTATb! ONbITOB C OOpaslow 
MOUBbI H3 ropH30HTa Ai, BUAHO, YTO Ha BCEM NPOTAXKECHHH KPHBaA IA BIeKTPO- 
JMaJIM30BaHHOrO OOpasila pacnosaraeTca HWKe, YEM KPHBaA TOTO %Ke OOpasila, 
o6pa6oranuoro 0,05 x pacrsopom HCl. Pasnuuamexy BeMunHamH H/Al qa Tore 
u [pyroro cnoco6a BHayaue Oovlee 3HAYHTeMbHaA, a 3aTeM, C TeYCHHeEM BpeMeHH 
OHa MOCTeHeCHHO YyMeHbilaeTcs. | 

Bomee BbIcOKOe COsepKaHve MOHOB aJIOMHHUA B 2IeKTPOMaIM30BaHHOM 
oOpasile 10 CpaBHeHuto c OOpasiiom, O6paboraHHbm™ 0,05 4 pacrsopom HCl, moxer 
ObITh OODACHEHO Pa3NHUIHbIM KOJIMYCCTBOM aJIOMHHNA, y/laJieHHOro H3 MOUBb! 
B TIpOllecce BbITeCHeEHHA H3 Hee MOPMONeHHbIX KaTHOHOB. [Ipu oOpaoorKe MOUBb 
0,05 # pactsopom HCl u3 Hee BbIMbIBaIOTCH OCHOBHbIe (POPpMbl aJIIOMHHHS, 34 
cdeT KOTOPHIX MPOMCXOAUT peaKUNA 3aMeIeHHA NMOPOMeHHbIX HOHOB BOJOpOje 
VOHAMH aJIOMMHHA. B mpomecce %*Ke QIeEKTpOAHasIM3a OCHOBHBbIe (pPOpMb! aJIIOMH: 
HHA, CCIM H yaIAIOTCA, TO B 3HAYHTEJIbHO MeCHbINeM KOJIHYeECTBe 10 CpaBHeHHIC 
Cc W3BJIeueHHeM HX M3 NOUBb! pacTBopom HCl. 


IJoupenublt nucturyT um. B. B. Jloxyyaepa Iloctynnvi0 
Axkaemun HayK CCCP 5 V 1956 
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ITAJEOHTOJOLH 4 
r. T. ACTPOBA uw H. TI. MOPO3OBA 


K CHCTEMATHKE MINAHOK OTPAJA CRYPTOSTOMATA 
(IT pedcmaeaeno axademuKom |B. A. O6pyuecoin| 5 III 1956) 


Mumauku Kiacca Gymnolaemata, oObequHAeMbIe oTpayom Cryptostomata, 
3eCbMa LWHPOKO paciipocTpaHeHb! B Taleo3oe. 

Orpaq Cryptostomata ycranospuex Batlinom (*), Koropplii u3 coctapa Cyclo- 
stomata BbIJeIMJ HECKOJIbKO NasleosoHcKkux poyos (Ptilodictya, Glauconome, 
Stictoporella, Rhabdomeson u yp.) c BeTBUCTHIMH HM AByCOMHO-CHMMeTPHYHDIMH 
KOJIOHHAMM WM Y]JIMHCHHbIMM AYCHKAMH C OKPYTJIbIMH JIM YIJIOBaTbIMH CeyeHH- 
AMM WM YCTbxAMH, CKPbITBIMH Ha JHE TpyOuaTHIX OTPOCTKOB-BecTHOrIOJeH, YTO VM 
MOCY2KUIO MOBOJOM AIA HasBaHusA OTpsaya Cryptostomata (cKppiToporsie). 

TlosqHee Yappux (°) B page cBoux paOoT vu riaBHbIM O6pa3s0M B KallHTaJIbHOM 
rpyywe 1890 r. cumbHO pacluMpun cocTaB OTpafa, BKJIOUMB B Hero Ooupwuoe 
<OHYecTBO ceTYUaTHIX (bopM. TlomHMo Tex MNpuH3HaKOB, KOTOpPbIe ycTaHaBJH- 
BaIOTCA jvia Cryptostomata BavwHomM, Yappux onucpipaeT TakxKe pa3JIMUHBle 
popMbl s4eeK H UX ToMmepeyHoro ceveHuA UW NOMyNeperopoxKu — reMucenrTHt, 
ITEM AIONLHE BeCTHOIOJIbHYIO UaCTb AUCHKH OT €€ OCHOBAHHA. 

TlocmexyrouluMu paOoTaMH KOHIa NpoOworo U Havasa HaCTOAMero CTOMeTHA 
cocTaB oTpaya Cryptostomata Bce Ooslee NOMONHAeTCA UH BCe Goee BLIABIACTCA 
ero INHpoKoe reorpaduyeckoe pacmpoctpaHeHve Hu Oombwoe cTpaTurpaduye- 
cKoe 3HaveHHe, OCOOeEHHO JIA CepeMHbI MW KOHMWA Naneo30n. B TpuywaTbix u CO- 
DOKOBBIX roqax M. H. WUWlynpra-Hectepenko (1,7) ucciekyrorca oOcoOeHHOcTH 
MIKPOCKONMYECKOH CTPYKTYPbl CKeJeTHBIX OOpas0BaHul STO Tpynnbl uM ycTa- 
HaBIMBaeTCA WX Oobluice CHuCTeMaTHYecKOe 3HadeHne. ‘ 

Maxuaiip (®), omucpipan cpeqHeyeponcKux Cryptostomata Muunrana, oTMe- 
yaeT, UTO IPH HaIHUMH OOMMX OCOOeEHHOCTeli AYEMKU, IPUCyLIMX OTpALy (BecTu- 
61OJIA, CKPbIBaIOIWerO YCTbA, H TeMUCEeIIT), B COCTaBe erO HaMeuaIOTCA TPH TUNA 
CTPYKTYPbl KOMOHHH, YTO OOYCIOBNEHO PpasMUHBIM CNOCOOOM pocTa MocMeHHX. 
[leppplit THN XapakTepH3yeTca OJHOCMOHHOM KOJIOHMeM C AYeCHKAMM, OTKPbIBAaIO- 
IIMMUCA Ha ‘OHO CTOPOHe; BTOPOli — BeETBUCTLIMH WHJIMHAPHYeCKUMM KOJIOHH- 
AMM C AUCHKAMM, OTKPbIBAaIOMIMMUCA BO BCe CTOPOHbI; TpeTHH —J[BYCJIOMHbI MH 
KOJOHHAMH C AYCHKAMH, OTKPHIBAIOILMMUCA Ha JByX CTOPOHAX MW pacTyMMMU OT 
CpeMHHHOH IMJlacTHHBI. 

CneuvabHble WCCueOBaHHA BHYTPeCHHHX MUKPOCKONHYeECKHX IIPH3HaKOB 
Cryptostomata, MpoOu3BO,MBIUIMeCcA B MOceAHue Tosbl, O6Hapy2XKUBAIOT, ITO TPH 
rpynnbl, Hameyenuble MaknalipoM, OTAMYaIOTCH TakK2Ke H CBOHMMH BHYTPeHHUMH 
OCOOCHHOCTAMU. ITO MOS8BOMAeT NpesNOMOKUTb, YTO BHYTpH OTpsAga Crypto- 
stomata HMCIOTCA TpH eCTeCTBeHHbIe PTpyNNMpOBKH, NpecrapssAouime Punorene- 
THYeCKHE BETBH, PaSBHTHe KOTOPHIX WO B pa3JIMUHbIX HallpaBJeHHAX. 

Visyyenve cbusoreneTmueckux oTHomenui BHyTpw oTpsga Cryptostomata 
BeECbMa 3ATPYHACTCH TEM, YTO JOCTOBepHbie OCTaTKM KeMOpHCKHX MpefcTaBu- 
reel STOrO OTpAa (Kak, BIPOUeM, HM Apyrux OTPAOB Kwlacca Gymnolaemata) 
JO CHX NlOp HeH3BeCTHbI, a B OPAOBHKe paciipocTpaHeHbl yxKe NpefcCTaBUTeJIM 
9 cemelicTB H3 unca 15 H3BeCTHBIX B HACTOAMeEe BPEMA, OTHOCAILHXCA KO BCEM 
TpeM BbILMeyNOMAHYTHIM THiaM. MoxHO TpeANONOKUTb, YTO B TedeHHe KeMOpHA 
nocne o6oco6meHuA Gombuelt uacTH OTpsAOB Kmacca Gymnolaemata, BHyTpH 
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orpaga Cryptostomata HaMeTHJINCb pa3JIMUHble IYTH SBOJIOWMOHHOLO pasBHTHA, 
KOTOPbI€ MpHBeIH K OOOCOG/JeHMIO UeTKO pasrpaHHUMBaIowlUXCA TO MOp*ovorn+ 
yeCKHM OcoOeHHOCTAM rpynm cemelcTs. 

[loka ocraercs HeH3BeCTHbIM, KaKve M3 9THX PUMOreHeTHYeCKUX PpyIill AB> 
JIAIOTCA Gosee A PeEBHUMH, PaHee Apyrux OOOCOOMBLIMMUCH UW KaKOBbI OTHOIMECHH 
M@xKy HHMM, HO MYTH HX PasBHTHA AOCTATOUHO XOPOMIO TpoOCcjexKUBAaIOTCA Ha 
IIPOTAXKEHHH Tasleo301 — OT OPAOBUKAa MH MO NepMH. OTH aHHble 3acTaBJIAIOT! 
pacCMaTPUBATb KaxKLYI0 H3 CCTECTBEHHBIX py, BOSHUKIULY!O H OOOCOOMBLIY10CH: 
B PC3yIbTAaTe SBO/IOLMONHOFO pasBuTHA OTpaAa Cryptostomata, Kak MoAoTpAA,, 
OObeIHHAIONIME OH3KO POJCTBeHHbIe CeMeliCTBA. 

Tlepecmorp ocoGeHHoctel OTpsAa, MPOW3Be,eHHbIM Ha OCHOBE MUKPOCKO~ 
MMYeCKOrO aHasid43a BHYTPeHHero CTPOeCHHA, H H3yY4eHHe CTPyKTYPbI KOJIOHHH 
NO3BOHIM YTOUHHTH OOM JMarHOs OTpAa, AaTaKKE OXaPaKTePH30BaTb BbIe-- 
JIAeMBIE B COCTaBe OTPAa MOMOTPAbl, HX OObEM H OCHOBHbIe 9TANbI PasBuTHA! 
B TeueHHe Maeo3os. 


Orpagq CRYPTOSTOMATA VINE, 1880 


} 
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KONOHHM pasIHUHOM opMbl, Yale BCero CeTYaTHIe, pee BETBHCTHIE, Ma-: 
CTHHUATHIe, WIeHHCTbIe, MHOTHe — JBYCJIOHMHO-CHMMeTpHYHbIe CO CpeMHHOL) 
miacTHHol. Aueliku KOpOTKHe YpYINeBHAHbIe UWI YAHHeHHO-TpyOuyarule, 
cocTommwe H3 JIByX UacTeli: BeCTHOIOIA HW OCHOBaHHA, pasjeJIeHHbIX JBYMs| 
noyneperopoqKaMu — BepXHeli M HWKHeM reMucelTaMH, He BCerfla OAMHAKOBO 
pasBuTbIMH. Y)IMHeEHHO-TpyOuaTHIe AUeHKH UMHOTa c Auadpparmamu. Ycrbe 
BeCTHOIONA OKPYrvloe, MOUTH BCera C KPbILIeEUKON, MepHCTOMa OOBIUHO c Oyrop- 
KaMH, UacTO C MPMMNOAHATHIM KpaeM-JyHapHem. CTeHKH sYeeK B OONACTH OCHO- 
BaHHA TOHKHE, B OOMACTH BECTHOIONA YTOJIMLCHHbIe HW MPOHH3aHbl KaNVJVJIAPHbIM 
TpyOoukamu. B rayOuHe KOJOHHUM MexKy OCHOBAaHHeM sAY¥eeK HHOra WMeeTCs 
nysbipuatad TKaHb. Mmerorca nomMMOpdube OcoOu: OyropKU, WIMMbI, aKAHTO- 
TOpbl, Mesonopbl WU OBHMUeIbI. OpoBuk — Tpuac. 


Tlogorpay FENESTELLOIDEA suborder nov. 
| 

KOJIOHHM CeTYUATbIe, COCTOAMMME H3 IIPyTbeB, COeAMHEHHBIX AYEHCTbIMH WIL 
HeEAYEHCTHIMH MepeKaHHaMH WI aHACTOMO3aMH, WJIM BeTBHCTHIe. YCTbH AUeeK 
OTKPbIBaIOTCA Ha OJHOH cTOpoHe KONOHHH. MopMa AYueeK HIM PpywieBuAHaA Cc 
PaCWIMPeHHbIM OCHOBaHHeM M YJWIMHeEHHbIM BecTHOrIouIeM, HIM TpyOuaTaa. Ceue- 
HH OCHOBAHHM AuveeK OODIUHO TeEOMeTPHYeCKH MpaBUJIbHOH topMb!, HHOTAa He- 
IIpaBMJIbHO-OBaJIbHbIe. YCTbA KPYTible€ WIM OBaJIbHbIe, YacTO Cc MepHcTOMo!! 
MC yCTbeBbIMM OyropKaMH HM JIyYHapveM, IpH MOMHOM COXpaHHOCTH, MpMKPbITHI 
KPbIMeIKaMH, Me2%KY yCTbAMH AdeeK OoJlee HIM MeHee pasBUT KMJIb, Hecynnii 
KusleBble OyropKH HW KuUeBble BEIpocTH!. MmerwrTea opuletsb. Crenku saueek 
M TMepeKaMHbl UMeIOT OObIYHO CIO%RKHO NOCTPOeHHY!IO KanWJJIApPHy!O CHCTeMy, 
COCTOAMLYIO M3 KallMJWIAPHbIX KaHaJIOB, HJLyWHX OT BHYTPeHHUX CTeHOK syeeK 
MY lepHepun pactajlawuuxcsh Ha MHOFOUNCJIeHHbIe KPYIMHbIe H MesKHe Ka- 
IMJWIApbl. Opopuk — Tpuac. Tunwunpit pox nogorpayqa — Fenestella Lons- 
dale, 1839. 

Cocrap nojoTpsjla: cemeictpa Phylloporinidae Ulrich, 1890; Fenestellidae 
King, 1850; Acanthocladiidae Zittel, 1880. 

Cemeticrsa Phylloporinidaé u Fenestellidae nogorpsjja Fenestelloidea us- 
BeCTHbI C OPJOBUKa, OTJeJbHbIe NpelcTaBpntTeiH cenecTentH JORKUBAIOT JO 
TpHaca, IPpHYeM MaKCUMAaJIbHOrO paciipera 10 KOMMYeCTBY BUOB H posoB NOMoT- 
pa Fenestelloidae qocruraer B eBone wu Kap6one. Tlopuyqumomy, HanGostee ypeB- 
HMM Ce€MeHCTBOM TofoTpAqa sBssercs cem. Phylloporinidae, npeycraputenu 
KOTOpOrO XapakTepH3yloTcA TpyOuaTbiMH AUeKAaMM HM CpaBHHTebHO MpocrTosi 
KANJI pHOH CucteMoi. PaOoramu Yuibpuxa (°) # ocodenxo I lynpra-Hecrepenko 
(*) NOKa3aHO HeMocpefcTBeHHOe pojscTBo 3TOrO cemelicrBa uepes pox Phyllopo- 
rina c pogom Fenestella cem. Fenestellidae. Bonee npocroe erpoenue pxjla suie- 
662 


#€HTOB KONOHHM Phylloporinidae yKasbipaer Ha OOsbUTyIO ApeBHOcTD (pusJIO- 
(OPHHHA 10 CpaBHeHHlo C PeHecTeIMAaMH. OBOMIOWMA NOMOTPAAa wa WO nyTH 
‘CHOHKHEHUA MUKPOCTpyktTypbl. B To Bpema Kak Phylloporinidae umewr cpas- 
MTe€MbHO peKHe WH ONOOOpasHble KannMIApbl, y enecTenM pasBuBaercs 
NOAHAA KaNVIApHad CMCTeEMA, COCTOAMAA U3 KaNWJWIAPHbIX KaHasloB, ujy- 
MX OT BHYTPeCHHUX CTeHOK AYeeK My Tlepucbepun pacnajaroumxca Ha MHOrOUN- 
JICHABIE KPyIHble H MeJIKHe KanWJApbl. Kanwdisipbl vacTO UMeWwT MpOOsbHO- 
/AHOBOe paciiomomweHve. Kpome Toro, benecTeTUAbI MpHoOperator yKOpoyeHHo- 
PylWeBHfuble AYVCHKM C TeOMeTPUYeCKH MpaBHbHOl opMol UX OCHOBaHUA U1 
OPpOlO BbIPAKeHHOM remucenToH. OcoOeHHocTu MuKpocTpyKTypbl, dopma u 
TPOeCHHE AYeeK, CBOMCTBEHHbIe (PeHeCTeHAaM, HMeIOTCA TakxKe y BCeX 1pe- 
‘TaBuTesel cem. Acanthocladiidae, orBerBuBilieroca B CHsype u OTMMUAaIONLeroca 
aBHbIM OOpasoM JIMMIb NepucTohH cdbopmolt KonoHni. 


Tlonorpad PTILODICTYOIDEA suborder nov. 


KONOHHH JBYCJOHHO-CHMMeTpHUHbIe paso (OpMbI: ceTUaTHIe, BETBHCTHIe, 
ICHTOBHAHBIe, JIMCTOBHHbI€, HHOra C COUIEHEHHbIM OCHOBaHHveM. HepegkKo Ha 
10B€pXHOCTH KOJIOHHH HMeIOTCA NATHA, COCTOAIME H3 CKOMMeHHM Mesonop, Kpyn- 
IbIX YCTbeB AUCEK WIM H3BECTKOBOM TKaHH, IPpOHH3aHHOM Kanusapamn. ueii- 
‘MH YJIMHEHHbIe, KOJICHYATO-H30rHYTbIe, WacTO c JuacdbparMaMu, MOUKYIOTCHA B OGe 
STOPOHbI OT CpeMHHOH MlacTHHbl. YcTbA AVeeK KPYIJbIe HIM OBAbHbIe, HHOra 
> MepucTomoit, y Gomee no3qHuXx CeMelicTB pasBuBaloTes JyHapuHn. Crenku ayeeK 
‘OHKHe B OCEBOH 4YaCTH H CHJIbHO YTOJINeHHbIe B Mepudbepuyeckol. CpequHnaa 
IaCTHHa COCTOMT M3 TpadeKyJ, y MHOMX MpeycTapuTeselt ceMelicTB OHa BBI- 
TyNaeT Haj| NOBEpXHOCTbIO KOJIOHHM, OOpa3syxaA yBa KuHa. Mexyy cTreHKamn 
1YeeK MOrYT Ppa3sBUBaTLCA TOHKHe KOPOTKHe TpaOeKyJApPHbIe N1aCTHHbI, OCTH- 
‘alollHe MOBepXHOCTH KOJIOHHH Y HeKOTOpbIxX pojloB. B rayOuHe Mexy,y sayeli- 
<aMU Y OOJIbINIMHCTBa CeMeEHCTB Pa3sBUTa Iy3bipuatad TKaHb. Kanusaapuple Tpy- 
JOUKH, MHOTOUNCJICHHbIeC Wi KpYyHble y HEKOTOPbIX CeMeHCTB, IPOHH3bIBaloT 
TEHKH AteeK y nepudepuu. Y HeKOTOpbIx pooB uMeroTca Mesonoppl. Pemucentbi 
ie BCera pasBuTb. Opsopuk — nepMb. Tunwunplit pox mosorpaya — Ptilo- 
lictya Lonsdale, 1839. 

CocraB moyorpsya: cemelictna Stictoporellidae Nickles et Bassler, 1900; 
tilodictyidae Zittel, 1880; Rhinidictyidae Ulrich, 1893; Hexagonellidae 
rockford, 1947; Goniocladiidae Nikiforova, 1938; Sulcoreteporidae Bassler, 
1934; Rhinoporidae Miller, 1889*. 

Han6omee j[pepuue cemeiicrBa sToro mogoTpsfza (Stictoporellidae, Ptilo- 
lictyidae u Rhinidictyidae) uspecTHb! c HH30B OpOBuKa HW B OpAOBUKe JOCTHI- 
Id CBOeCrO MaKCHMAaJIbHOrO pacilBeTa, Jpyrve NOABHJIMCb B CHJIype HM WeBoue, 
IpHdeM UX HaMOO/bIUIMH paclBeT IpHxXOAUTCA Ha JeBOH HU Kap6on (Sulcorete- 
oridae, Goniocladiidae). I]peyqcrapurenu ofHoro u3 HanOomee A peBHUX Ce- 
seicts Ptilodictyidae mumenbl Ny3bipyaToH TKaHH HW MMerOT XOPOLIO pasBHUTbIe 
CP XHIOIO HM HM2KHIOIO TeMMCEMNTHI, UTO YKaSbIBAeT Ha POJCTBO 3TOTO CeMeHCTBA 

nogotpagom Fenestelloidae. Cem. Rhinidictyidae xapakrepusyerca yxe 
IOABJICHHEM Iy3bIPUaTOH TKAaHH Me*Ky CTeHKaMM AYeeK HM HaJIMUHeM MexXK- 
Yy YTOJMCHHBIMH CTeHKaMH 3peJOli 30HbI AYeeK OCOObIX rpeOelliKoB, pasje- 
[AIOLMX MPOMOJbHbIe PAMbI ycTbeB. ITH rpeGewIKH, COCTOAUIMe H3 MOTHOL 
[3BECTKOBOH TKAHU, IPOHH3aHbl KallWJJIApHbIMM TpyOouKaMM, CXOJ[HbIMH NO 
‘BOEMY CTPOCHHIO C OOpasoBaHHAMH, COCTaBAAIONMU rpeOeniku poja Hexa- 
sonella uz cem. Hexagonellidae. Texcaronesufbl OTMMUAaOTCH OT PHHHAMKTHO- 
iMJ| HaNWUHeM M@XxKy CTeHKaMH AYeCeK KOPOTKHX TpaOeKyJIAPHbIX MaCTHH, 
‘OTOpble HUKOF la He JOCTHTaioT NOBEPXHOCTH, HM XOPOIWO PasBUTbIMH JIyHap AMY 
yceTbax aueeKk. B cusmype OT TekCaroHeJIM OTBETBHJIOCb CeM. Sulcorete- 
oridae, cBa3aHHoe c reKkcaronesIMaMu WesIbIM pxOM OOMIMX OCObeHHOCTEe:. 


* Cem. Rhinoporidae nyxaeTca B Mepecmorpe. Posbl, BxoAAUIMe B ero COCTAB, He POCTBeH- 
bl MeXKLY COOOM HW BCe CeMeHCTBO ABJIACTCA COOPHBIM, HCKYCCTBCHHDIM. B nogorpay Ptilodictyoi- 
ea OHO BKJIIOUeHO YCJIOBHO. 
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OTNHUHTeIbHBIMA YepTaMH 9TOTO CeMeHCTBa ABJIAeCTCH TO, YTO KOPOTKHe BHY) 
TpeHHve peOpa, OTXOAAMIMe OT CpeAMHHOM MIaCTHHbI HW pa3sjesAIoulMe OCHOBAa 
HHA s¥eeK y FeKCarOHeIHA, yY MpekcTaBuTesei ceM. Sulcoreteporidae pe3K 
YBCIMYMBAIOTCA H MPHHMMAIOT BU OCOOBIX MPAMBIX CTCHOK, OTXOMAUMMX OT Cpe? 
JMHHOK WacTHHbI H Ha NepHepHH KOJOHHM pa3fesAIOWLM4XCA Ha PA CTBOPOK) 
CrBOpKH BbIXOAAT Ha NOBEPXHOCTb B BYE MPOAOMbHbIX BaHKOB, PaseJI AOU» 
pAybl ycTbes. B jeBoHe OT TeKCarOHeJIJIH] OTBETBHJIOCh CeM. Goniocladiidae: 
Tnapneiimeit OTMHUMTeIDHOM YepTOH STOTO CeMeHCTBA ABJIACTCH OCOObIK COCO 
pocta s¥eeK, Ip KOTOPOM YAJIMHeHHbIe, KOJeHYaTO-M3OrHyTHIe AYeHKH Ha- 
IpaBJICHbI TOJIbKO K OJHOMY KHJIO, OOpasyA OTKPbIBaIONIMMHCA YCTbAMH AUeH- 
CTYIO MOBepXHOCTb KOJIOHHH, Ip 3TOM MPOTHBONOMO*KHa CTOPOHA KOJIOHH 
ocTaeTca Hea4enCcTOH. 


Ilogorpay RHABDOMESOIDAE Suborder nov. 


KosIOHHM BeTBHCTHIe, HHOTa COUCHEHHbIC B OCHOBAHHH. AyveHKH yAVIHHeHHO- 
TpyOuaTple, OOBIHO Cc AuMadparMaMH WM TeMHCelTaMH; NoceqHHe He BCerfa pas- 
BUTI. YCTbA AYECK OBAJIbHbIC HJIM KPYTVIble, OTKPbIBAIOMHeCA Ha BCeX CTOPOHAX 
KOJIOHHH, OUCHb PEAKO HA OHO CTOPOHE, pacMOOReHbl NPOAOJbHbIMU, YaCTC 
JIMaroOHaJIbHO NepeceKalouluMucaA pAjlamv. CreHKH a¥veeK B OCeBOH YacTH OYeHE 
TOHKHe, y NepuHdepuu CHAbHO YTOJNIEHHbIe, IPOHH3aHHble peKHMU KalWJVIAp-~ 
HbIMH TpyOoukaMH. Y HEKOTOPHIX POOB KaNWJIApbl OOpa3sytor 3Be3uaTHle CKOM-+ 
jeHua. Me3onopbl 4 akaHTONOpbl B pasHOM KoOmMYecTBe HHOrfa OTCYTCTBYIOT, 
Opyopuk — nepMb. THnvyHbI pox noxoTtpxya—Rhabdomeson Joung et Joung, 
1874. 

CocraB nofoTpsjyia: cemelictpa Rhabdomesidae Vine, 1883 u Arthrostyli- 
dae Ulrich, 1888. 

Cemelictsa Rhabdomesidae u Arthrostylidae, o6nequHHAemMpIe B NOMOTPS! 
Rhabdomesoidea, u3BecTHbI C OpAOBUKa, B JeBOHeE H KapOone OHM JOCTHTad) 
MAKCHM@JIbHOTO pa3BHTHA H BbIMepJIH B KOHUe nepmu. I lpeoOmagqanne BeTBHCTHI® 
(bopM c TpyOuaTbIMH sAYeHKaMH, TOUKYIONIMMHCH BOKPYyr WeHTpasbHOH OCH 
yacTO MMeIOWMMH ClHpadbHoe pacnomowKenuve, a TakKxKe HasMyune MesoOp + 
aKaHTONOp, YyKasblipaeT Ha CBoeoOpasHylo cnelMaMsalulo mpejicraBnrTevels 
STOrO NOMOTpAa WU COM*KaIOT ero C MIUAaHKaMu OTpsAya Trepostomata. OqHaKke 
3TO CXOJCTBO ABJIACTCH, MOBHAHMOMY, KOHBepreHTHbIM. IIpucytcTBue y MHOrHx 
mpeAcTaputeneh noxorpaga Rhabdomesoidea orueTAMBbIX reMuCeNT HW KanNMJJIAp- 
HOH CHCTeMbI 3aCTaBJIAeT. OTHOCHTb STOT NOMOTpAR K oTpany Cryptostomata. 
JlanbHeiiine cielvabHble HCCIeEIOBaHuA CeMeHCTB noyotpaja Rhabdomesoidea 
MO3BOJIAT YTOUHHTb UX (PPUJIOreHeTHYeCKHE CBA3H H CHCTeEMATHYeCKOe NOMOMReHUE. 


Tlaneontomoruyeckul WHCTUTYT Tlocrynuso 
Axkajlemuu nayk CCCP 3 Ill 1956 


WMTMPOBAHHASA JIATEPATYPA 


‘M. HW. WyapraHectrepeuxko, ITlaneontonorna CCCP, Wsz. AH CCCP, 
5, 5, 1, 1941.7? M. MW. Wlyapra-Hectepen ko, Tp. Maneouron. uncr. AHCCCP, 2¢ 
(1949). ®M. HW. Wyapbra-Hecrepenko, Tp. Ianeontos. uncr. AH CCCP, 37 
(1952). 4G. Bus k, Catalogue of marine Polyzoa in the collection of the British Museum. 
p-p. I, II, Cheilostomata, 1852-1854. §® A. H. McNair, Contrib. Mus. Pal. Uniy. 
Mich., 5, Ne9 (1937). § E. O. Ulrich, Geol. Survey of Illinois, 8, 2 (1890). 7G. K. 
Vine, Rep. Brit. Assoc. Adv. Sci., 53 (1883) 
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ITAJEOHTOJIOFH A 


Il. H. JOPOPEEB 


O NJIMOLWEHOBON ®JIOPE CAMAPCKONM JIYKH 


(TTpedcmaezeno axademuxom B. H. Cykauesoim 19 V 1956) 


I]nvowenospie oTmoxKeHHA KyliOpnuescKolt 061. u3BeCTHEI 10 paboTaM MHO- 
THX uccIeqoBaTeieh (7,4,8). OHH MpeACTaBeHbI MpeCHOBOAHbIMH, TaK Ha3biBae- 
MBIMM KMHEJIbCKHMH CJIOAMH, OTJIOKCHHAMH AKYALbIIbCKOTO Apyca C Xapakrep- 
HbIMM KapAHaMu W MaKTpaMH H MpeCHOBOJHIMH Me€C¥YaHO-FJIMHUCTHIMH, Tak Ha3bl- 
aeMbIMH JIOMALIKMHCKHMM OTJIOKCHHAMH O3ePHO-peyHoro THNMAa, KOTOpple 
CONOCTAaBJIAIOTCA C aMllepOHCKHMH oOTIOKeHHAMN IIpuKacnua. KunenpceKue 
JIOH Ppa3BUTbI 3feCb Ha 3HaUHTebHOKH NomagqH. Mectamuv OHM BBIXOJAT Ha 
HeBHY10 IOBEPXHOCTH, PlaBHbIM OOpasoM Ha Hlepudepuu pakonwa ux pacmpoctpa- 
€HHA, HOHMECIOT B STHX CLyYaAX HeOOJbIWyIO MouHOCTb. Kak noKa3asi0 6ypenue 
TOCICMHUX eT, KMHEIbCKHE CIO B patione Camapcxkoli Jlyku 3aerairT Ha CHIbHO 
JASMbITOH MOBEPXHOCTH MaweOZ3OMCKHX MH Me3030MCKHX OTOXKeHNH, GaCTO B Je- 
peccuaxX Ha 3HauNTebHO rayOuHe (aOcomoTHaA OTMeTKa HX NOMOUWIBbI LOCTH- 
aeT —200 M) 4 uMeIoT OOmLyIo MomHOcTb oT 13 go 190 mM. Kunenpexue con 
IpecTaBJeHbl TIMHAaMH, TAaBHbIM OOpa30M CepbIMH WH TeEMHO-CepbIMH, pexe 
€JICHOBATO-CeEpbIMH, 3€JICHOBATO-OYPbIMH, YaCTO HJOBATbIMH HM C TpeCHOBOAHOH 


‘lisqOur HM iba 


: 2 = 
B2/B* leSle. e2| a7 18S |e. 
2% |e |e. |28 28 |2$|21\28 
a's | aS | ac | 22 ES] aS] do [2S 
SGE1Ga(G8|68 Of}O8 108 jos 
Bryales gen. + || Morus sp. at 
icea sp. + | + | + | + || Chenopodium rubrum L. 4. St 
[suga sp. -_ || Ch. sp. ae ee ee 
-otamogeton pectinatus L. IP Caryophyllaceae gen. + 
merispus L. vat. as Cleome sp. = 
P. sp. a= Ranunculus sp. + 
Najas marina L. a Thalictrum sp. +.) 
N. cf. tenuissimma A. Br. + Rubus sp. -- 
‘\lisma sp. +} + Potentilla sp. ae 
bagittaria sp. +- Staphylea sp. ale 
3utomus umbelatus L. -F ae Euphorbia sp. ai 
Jyperus glomeratus L. Viola sp. + 
EE: sp. + || Cornus sp. st 
Jeleocharis palustris (L.) Peucedanum sp. a 
m, DI. a Umbelliferae gen. + 
sarex sp ‘ + |} + | + || Lycopus sp. +) 4+ 
xcirpus sp. + || Labiatae gen. +) 4 
3etula sp. + + || Sambucus racemosa L. see | Le 
-olygonum lapathifollium Eupatorium , cannabi- 
el. + num Lt + yt 
Rumex maritimus L. + 
Sp. a 
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(payHot. Tlepexppipaiorca KHHeIbCKHe COM YeTBeEPTHYHbIMH MI akda- 
TbWIbCKHMU OTNO*KeHUAMH. MecTaMu OHH MOCTeEHeCHHO MepeXOAAT B CXOJHbIC C TH 
IMUHbIMH KMHeEJIbCKUMH 110 JIMTOOPHH PIMHbI, KOTOPble, OJHAKO, COMeEPRaT akda- 
TbWIbCKy!0 (ayHy, MOSTOMY CTpaTHrpaduyeckoe HX TOJO*KEHHE elle He COBCEM 
ppiacHeHo. A. IJ. Tlapnos (8) npequoiaram axe, YTO 3TO MSOTHC, HO TlOSHeEH- 
wwHe uccieqopatesH (2 4) 6e3 COMHEHHA CUTAN UX MJIMOMWeCHOBbIMH H COMOCTAB- 
JIG VX C Oaulaxanckolt Tommel IIpuxacnus. A. B. Mupropga (*) cantaet, uTO 


Puc. 1. J — Tsuga sp. — o6m0moK xBon, 9X; 2— Picea sp. — Bepxyulka 
mo6era, 9X ; 3 — Potamogeton pectinatus L. — Kocrouxa, 9X; 4 — 6 — 
Najas cf. tenuissima A. Br. —cemena, 16 X; 7 — Rumex maritimus 


L. — nuiog, 16 X; 8 —Cleome sp.— cema, 9X; 9 — Ranunculus sp.— 
mon, 16 X; 10 — Staphylea sp. — o60mok cemenu, 9X 


BO3PacT KHHEbCKUX C/0eB «CKOpee MOHTHYCCKHM, a MOxKeT ObITb, KAMMepHii- 
CKHM M lake HY2KHeaKUaPblIbCKMM WIM BeCbMa OIM3KHi K akuarblry». | 

Jlerom 1950 r., paSoraa B palione Camapcxot Jlyku B cocraBe reonornue-: 
CKOH SKCNe MIM Tugporpoekta, 1 oTOOpad HECKOADKO OOpasilOB MHONeHOBbIX: 
OTJIOAKEHHH C PACTHTeMbHbIMM OCTATKaMUM U3 KePHOB OypoBblxX CKBaxKHH, Upoby-: 
peHHbIX 6mu3 moc. OrpaxHoro. Bce o6pa3ibl Opi MpecTaBeHbl rHHaMy, 
rJlaBHbIM OOpa30M TeEMHO-CepbIMH, HJIOBATHIMH, 110 COcTaBy FrpyObiMHu, HO NOBOBHO 
IJIOTHBIMK. OTH TOPH3OHNTbI 3aseraH Ha riyOuHe or 45 jo 85 M oT MoBepxHocTH, 
CBEpXy N€peKPbIBAIHCb AKUALbIIbCKUMH WIM Yallle YeTBEPTHUHLIMU OTIOKe- 
nusmu. A. B. Muptosa, paOoTraBilad BMeCTe CO MHOW, CUHTaJa STH COW KHHEJIb- 


CKHMH, a HEKOTOPble JaxkKe THIMYIHbIMH KHHCJIBCKUMH. PacTuTeIbHbIX OCTATKOB. 
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KaxkJOM OOpasile OblIO Mado, TAK Kak MW CaM OOpaslibl ObwWwIM MaJIbIMH 10 OOb- 
My. B ta6a. | npuBegenbl WaHHbIe TOKO M0 YeTHIPeM CKBaxKHHaM, Tak Kak 
“oOpasiiax 43 ApyruX CKBaxKHH Opi OOHapy2KeHbI MOUTH Te 2Ke (POpMEI. 

Cyf# 10 OcTaTKaM BOJHBIX pacTeHHi, MMeIOIMXCA B KaxKOM OOpasue, KU- 
CJIbCKHE CON OTaraIMCb B BOJOeMe, CKOpee CNOKOHHOM H Ply6OKOM. 

@®jopa BOCHPOHSBOANT JeCHY!O pacTuTebHOCTb, cocTosmyIo H3 Picea, 
‘suga, Betula, Morus, Staphylea, Cornus, Sambucus, c TpaBaHucTEimu pacre- 
HAMM HM 3eJ1eHbIMH MXaMu. HecOMHeHHO, UTO 3HaUUTeJIbHYIO POJb B PacTHTeIb- 
10M TIOKpOBe STOrO BPeMeHH UFpaslM TaexKHbIe CcooOmlecTBa H3 eM H TCYTH. 
}O3MOX%KHO, KOHEYHO, YTO STH COObMeCTBa ObIIM CBONCTBEHHDI Jub )Kurysam, 
AHaKO, Kak yoke yCTaHOBJIeHO, }OxKHAA PpaHulla TalirH B MIHOWeHe Wpoxoyusa 
mKHee, YEM B HACTOAMLee BPeMA, TaK Kak TaexKHas HCKOMaemMad (bopa, Kpome 
Oro, 3apHKCHpOBaHa B IVJIMOMeCHOBBIX OTIOKeHHAX Boponexckol ob. (°, °). 
lostomy HW paBHHHb! KyOpnmuesckoro [lopomxKba, NOBHAMMOMY, TakxKe ODN 
aeKHbIMH. Hasimune MbIJIbUbI CIM HM NHXTbI B MIMOWeHe CrispaHH y2xKe OTMedalI 
I. A. Huxuruu (7). E. H. Ananopa (4) npusoquT Hoppe aHHple 0 HaMUMH 
bIJIbUbl eH HW TCYrH B akuarbie KylOpnuescKoro IlopomKpba. KoneuHo, 3ta 
alira Oplla MHOrO Ooraye 4 pasHooOpasHee COBPeMeHHON eBponelicko-cuOupcKoli 
avurH, Tak Kak Jlax%Ke IIpH MepBbIX MaweoOoTaHHueCcKHX HCCeOBAHUAX B ee 
OcTaBe OOHAPyXKeHbI PaCTeHHA, HbIHe BOOGIE OTCYTCTBY1olHe Ha PyccKoli pas- 
wHe. HecoMHeHHO, YTO IPH Coulee eTAaIbHbIX HCCEOBAHHAX MaTepvasa Oosb- 
lero OObeMa KOJIMYECTBO UVKJIbIX PopM OyJer yBemuyeHO. Tem He MeHee, STO— 
aexKHan dlopa, B KOTOPOH, C OMHOM CTOPOHb!, COXpaHHJIHCb NepeXUTKH apKTO- 
peTHYHOK dwopbl, HO c Apyrok, — B Hel Tak»xKe NpeACTaBJIeHbl TaKHe BUI, 
OTopble HenocpeCTBeHHO MepellliH B COBpeMeHHyIO *lopy sToro Kpas. 


Botranuueckui wucrutyT uM. B. JI. Komaposa Ilocrynu.sto 
Akajlemun nayK CCCP 19 V 1956 


UHMTHPOBAHHAA JIMTEPATYPA 


1E. H. An auosa, JAH, 96, Ne3(1954). ? A.H. Masaposuu4, Boar. MOU, 
Ta. reom., 14, Ne 6 (1936). * E. B. Munanospcexkui, Tp. Kom. no usy4. verpepTuyn. 
epvona, 4,8. 2 (1935). 4A. B. Muprosa, Usp. Kas. dun. AH CCCP, cep. reon., 
2 (1954). § 11. A. Huxutrun, Bwana. nowosega, Ne 1—2 (1927), ° I. A. Hue 
uTudo, IIpupoga, Ne4 (1928). 771. A. Huxurun, Tp. Kom. no u3y4. yerBepruun. 
eproja, 3, B. 1 (1933). § A. Il. I1asaos, Heorenosple u nocuerpermunble OTOKeHHA 
octouH. Espombi, 1925. 
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Jloxnagn Arkagemun nayrk CCCP 
1956. Tom 110, Ne 4 


ITTAJEOHTOAOLH A 


H. H. JYHAEBA 


CYUJECTBYET JIM POX) RHOMBOPORELLA BASSLER? 
(ITpedcmaeaexno axademuxom C. H. Mupoxosoim 17 IV 1956) 


B 1933 r. pu W3y4eHHH MUIAHOK H3 CpeHeEKAMCHHOYTOJIbHBIX OTJIOKeHHEE 
Jloneuxoro 6accetina A. MW. Huxudopora Bbijemusia w OnuCasa HOBLIM pod Rhom- 
botrypella, oTHeceHHbI ero K cem. Batostomellidae orpaga Trepostomata 
(8). XapakTepHbimu npHsHakamu poxa Rhombotrypella, no quarnosy A. V1. Hu- 
KMOPpOBOH, ABIAIOTCA NpaBHJIbHad KBalpaTHaA WH pOMOMYeCKaA opMa M0- 
nepeyHoro ceyeHHA AYeeK OCEBOM 3OHbI, HaIMYHE B AYeHKAX HeMOMHbIX ua 
(pparM M UpHcyTcTBHe akaHTONOp MH Mesonop. | 

Pog Rhombotrypella oka3asica WHpOKO pacmpocTpaHeHHbIM B BepXHeM 11a! 
Jieo30e. PasiMuHble BUI ero OblvIM OOHAPYy2XKeHbI, MOMHMO cpefHero KapOoH 
JlouGacca, TakxKe B KapOoue Tumana u Ypauia (>), B HH2KHeEMepMCKHX OTJIOMKeHHA 
Ycumcxkoro nuato (°) u CesepHoro Ypausa (1), B cpeyqHem HM BepxXHeM kKapOoH 
[logmockosuoro 6accelina (7) H Jono-MeyBequuxoro Bawa (?). ABTOpoM HacTose 
pa6otb! BugzbI Rhombotrypella Opium HalieHbI TakxKe B BepXHeKaMeHHOYTOIE 
HbIX OTIOMKeHHAX JloHeuKOro OaccelHa. B 1944 r. 3 Buga poga Rhombotry 
pella OblIH ONHCaHbI U3 NCHCHbBAaHCKUX OTIOXReHHU (PopMauna Oquirh) Ce 
pepHokh Amepuxu (°). 

B 19386 r. Baccnep(®) Bpiqeuus HOBLIM pox Rhomboporella co cnepxyrouuM Ma 
THO30M: «KOJIOHHA MACCHBHaA, BETBHCTad Cc TpyOuaTbIMH AUeHKaMH, HMCIOULUME 
B OC€BOH 30HE NpaBvJIbHOe pOMOuYeCKOe HIM KBapaTHoe CeyeHHe. XOPOtlO Bi 
paxkeHa BepXHAA TeMMcenTa HM akaHTONOpbl, pactouaraiouech Onn3 Kpael 
ycTbeB AUeeK, a TaK?Ke MeJIKWe aKaHTOMOpbl, OKpyrKatollue ycTba». Baccse; 
ykasbipaeT Ha O1M3KOe CXOACTBO poxa Rhomboporella c ycraHoBMeHHbIM paHes 
Hukudoposok poyom Rhombotrypella, ofHako mpu 3TOM cuUMTaeT, UTO HaNNUHe 
reMHCelT B AYeHKAX POMOOMOPe ABJIACTCH JOCTATOUHbIM IPH3HAKOM JIA Bb! 
jleuleHuA HOBOrO poga. Ilo Hanwunio remucent Baccsep orHec cBoH HOBbIi po, 
K ceM. Rhabdomesidae orpaga Cryptostomata. 

Oyuako HasMuve remucent y poxa Rhomboporella Bpispraer comHeHHe, Hé 
uno yka3biBasia ee A. MW. Hukudoposa (°), ormerus, To O6pa30BaHusl, IpHHs- 
thle BacclepoM 3a TeMHCeNTbI, BOBCe He ABJIAIOTCA TAKOBbIMH, H B AUeHKAy 
Ha TIpHBeqendHOM BaccylepOM pHcCyHKe ACHO BUJHbI Tak>Ke M HacToamMe ua 
(pparMbl. 

Kongpa Wu Quiakec (°), IpHHuMas pox Rhomboporella Bassler, rem He MeHeé 
YKa3bIBaJIM Ha HEAOCTATOUHYI0 YeTKOCTh NPH3HAaKOB, HO3BOJAIOUIUX ero OTTpaHH: 
uMBaTb OT pofa Rhombotrypella, u BpicKasam NpeqnonowKenne O OH3KOM pod 
CTBe STHX PpOfOB. Ba HECOMHEHHy1O TeHeTHYecKy10 ONM30CTh poMOoTpunenn 1 
pomOonope BbicKasbiBaerca M. V1. Ulympra-Hecrepenxo (*), nomena 06a 971 
pojapcem. Batostomellidae orpaqa Trepostomata. Io quarno3am M. VM. Uy: 
ra-HecTepeHko, OCHOBHOe pasMyue Mexyy pogamu Rhombotrypella u Rhom 
boporella 3aksiouaetcsh B cbopMe Homepewnoro ceyeHua s4yeeK OCeBOH 30HbI 
Y pomOoTpuness s4eHKM OCeBOH 3OHbI HMEIOT B MOMepedHOM CeyeHu NpaBHJIbHY! 
KBafpaTHy!0 WIM poMOuyecKy!o *opMy, Tora Kak y poMOonopes B LeHTp 
OCeBOM 30HbI HaXOJATCH AYCHKM MATH- H WeCTHYrO/IbHbIe B CeueHHH. OcTasbHbl 
UPH3HaKH KOJIOHMH (CTpoeHne Nepucepnyeckot 30HbI C AKAHTONOpaMH Hi Me30 
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lOopaMH, HasM4ve JHapparM B AYeKaX, pasMepbI KOOHMM UT. J.) y poMOo- 
pune HW poMOonopenan, Kak oTmeuaer M. V. Ilyapra-Hecrepenko, nomHocrbio 
oBMaaoT. B cBASH C STHM OTIMYATD pyr OT Apyra npepcrapuTeneli sTUX BYX 
SOMOB MOXKHO JIMIUb MO MONepeyHbIM WIMdaM Yepe3 BeTBH KOJIOHHII. 

CpeqM KaMeHHOYrOJIbHBIX MuaHOK PyccKoli naarbopmer M. VW. Llyapra- 
decTepeHko OOHapyxXJla HECKOJIbKO BHOB, OTHECEHHBIX €10 YaACTbIOK pojly 
Rhombotrypella (Rh. rectangulata Sch.-Nest., R. dvinensis Sch.-Nest., 
X. subcomposita Sch.-Nest.), yacrbio K poxy Rhomboporella (R. meso- 
yorata Sch.-Nest., R. typica Bassler, R. primitiva Sch.-Nest., R. pentagonalis 
Sch.-Nest.). OTH Bub WiMpoKO pacmpocTpaneHs! B OTMOKeHUAX Cpequero Hi 
3epxHero KapOoua IlogqmocKkopuoro GOacceliHa M MIpHypouenbl K OnpeseeHHbIM 
-TpaTurpadvyecKHM YTOPH3OHTAM KAMEHHOYFOJIbUbIX OTJIOXKeHHIL. 

IWupokoe pacnpocrpavennve STHX 2%Ke HM OIM3KHX BYOB OblO ycTaHOBsJeHO 
B NOCJIEAHHE TOMbI ABTOPOM HacTOAMel CTATbH B BEPXHEKAMCHHOYFOMbHbIX OTJIO- 
KeHHAX JLoHeiKorO OacceliHa. CneluanbHoe WCCIeqOBaHMe STUX BUOB OOHa- 
Py2KuIIO, YTO TO topMe NonepeyHOorO ceyeHHA AYeeK B OCeBOK 3OHE KOJIOHHH 
pasrpaHHYTb MpescraputTesel poop Rhombotrypella u Rhomboporella nesos- 
MOXKHO, TAK KaK 3Ta (OPMA He OCTaeTCH NOCTOAHHOM axe y OMHOK UM TOM 2%*e 
KOJOHHU. Tak, OHH H3 MOMepeuvHbIX WINOB, CeaHHbI Yepes Be JUXOTOMH- 
YeCKH Pa3BeTBJIAIOMIMeCA BeETBH KOJIOHHM, OOHapy2xXU, ITO OHA H3 BeTBe! 
MMeeT THIIMYHO «pOMOOTPHTTesOBOE» CEUCHHE TUCEK B OCEBOM 30HE, Apyrant *e— 
KPOMOONOPeJJIOBOe», T. €. MATH- HW WeCTHYrObHOe. 

Ja mpopepku ycTOHUMBOCTH (OpMbI NoMepeyHoro ceveHHA AYeeK B OCeBOL 
30He y poMOOTpHIes, MpHHuMaeMOH B KayecTBe HaHOolee xapakTepHoro po- 
qoBoro npu3uaka, H. A. Uumosoit Opium clenaubl cepuu nonepedHbx wos 
Bula Rhombotrypella rectangulata Sch.-Nest., mpoBefleHHbIX Ha pa3HbIxX ypoB- 
HAX OJHOH M TOM 2%Ke BeTOUKH KoONOHUH. IIpu paccMorpeHuH STUX IWIMOB OKa- 
3aJl0Cb, 4TO IIpaBHJIbHOe KBa[paTHoe CeyeHHe AYeeK B OCEBOK 30HE poMOOTpHTeN 
He BbIJepKUBaeTCcA B pefewax OMHOU UM TOM 2#e KOOHNH. B Mectax OudbypKaluu 
HH ClaOoro HCKPHBJIeEHHA BeTOUeK MoMmepeyHoe CeyeHHe AYeeK B OCeBOH 30HE 
mepecTaeT ObITb KBa[paTHbIM HM CTAHOBHTCA HelMpaBHJIbHO-YrVOBaTbIM, TATH- 
MIM IIeCCTHYFOJbHbIM, HHYEM He OTJHUMMBIM OT Ce4eEHHA AUeeK «pOMOONOpe». 
Ha nojo6uple Ke CJIyuav HEBbIep2xKaHHOCTH OpMbi Momepewnoro ceyeHuA AyeeK 
y poMOoTpunel yKasbiBaiu Takxe Konfpa u Quialiec. 

' Takum o6pa30M, xapakTep momepeuHoro CedeHHA He ABJIACTCA CYHIECTBEH- 
HbIM IIpH3HaKOM, 10 KOTOPOMY MOxHO G6pINO Obl OTUMYAaTh poy Rhomboporella 
or poga Rhombotrypella. CneqopatesbHo, He OcTaeTCA HM OMHOrO TIpHsHaka, 
OnpapypiBarollero cylecTBoBaHve poja Rhomboporella Bassler. JLna ycrpa- 
HEHUA CYMeCTBYIOMLeH HeACHOCTH B NOHMMaHHU posa Rhombotrypella quarnos 
ero JOJKeH ObITb JONOJHEH yKa3aHveM Ha TO, YTO B MCKPHBJICHHBIX 4YacTAX 
KOJIOHHH WM BOMM3H MecT OucdbypKallHu MpaBuJibHOe KBafpaTHOe ceyeHHe AyeeK 
B WeHTpe KOJOHMM Hapyilaetca. Pox xe Rhomboporella Bassler, kak BbIjeseH- 
HDI 1032Ke H 63 JOCTATOUHIX K TOMY OCHOBAaHUH, TepAeT IpaBo Ha CAMOCTOATEIb- 
Hoe CYIeCTBOBaHve H JlOJIKeH ObITh yilpa3sfHeH. 


Tlocrynusio 
16 IV 1956 


UAMTHPOBAHHAA JIMTEPATYPA 


b 


i t, Jiumck aa, Tp. MOVIL or. reon., 1 (1951), ? UU. Tl Mopososa, 
Tp. IIMH, 58 (1955). 3? A. WH. Huxugoposa, Tp. BIPO, sB. 237 (1933). _* AY 
Hukudoposa, Tumbl KaMennoyrouibHbIx MulanoK Epponelicxo vacra CCCP. Ilaneouro- 
morusa CCCP, 7. 4, u. 5, 1(1937). ® A. WH. Huxugoposa, Tp. Her. reon.-pass. HHCT., 
cep. A, B. 115 (1938). 6 By eb. Tp wen a, Ip, BHYIPUY, wos. cep... 8. 31 (1948). 
7M. V.ily apra-Hecrepeu xo, Tp. NUH, 57 (1955). ® R. S. Bassler, Wash. 
Mead. Sci:, 26, No. 4 (1936). ®G. E. Condra, M. K. Elias, J. Palaeont., 18, 
No. 2 (1944). 2° E. O. Ulrich,R.S.Bassler, A revision of the palaeozoic Bryozoa, 
part I, Trepostomata, Smiths. Miscell. Coll., 47, No. 1470 (1904). 
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Kianp AKkKagemun HayK CCCP | 
. A 7 y 
1956. Tom 110, Ne 4 


HAJIEOHTOJOLH I 


Hecrop H. HOBO)KHJIOB u WH. M. BAPEHWOB 
HOBbIE CONCHOSTRACA H3 )KHBETCKOLrO APYCA TYBbI 


([Ipedcmaeaeno axademuxom C. H. Muponosoim 17 IV 1956) 


OnucaHHble HwKe Conchostraca MpejcTaBJAIOT COOO!IO THIIbI HOBbIX POJOB, 
YCTaHOBJICHHBIX ABTOpaMH IPH COBMeCCTHOM H3yYeHHH KOJWIEKUMM, COOpaHHblx 
MMH IPH WCCuIeOBaHHU paspe30B JeCBOHCKHX OTIOKeHHH B Tyse, B 1952—1954 rr 
STO JHllb He3HadHTeIbHaA YaCTb KOMIWIeKCa (OPM AKHBETCKOLO APyca, ONMCAHHE 
KOTOpOH, KpOMe Hellocpe/(CTBeHHOrO MHTepeca BBHAY Maoh H3yyeHHocTH Con) 
chostraca (OcO6e€HHO J[eBOHCKHX), OblJIO BbIsBaHO TaK2xXe HEOOXOMMMOCTHIO BKJIIO 
YeHHA aHHbix opm B «<OcHoBpl Ilaseontomoruu». Hapsgy c coOcTBeHHO HO 
BbIMH PpOJaMH, ABTOPaMH J[aHbI HOBbIeC Ha3BaHHA PaHee ONMCAHHbIM PopMaM Tid 
pHuHHe HX OMOHHMHM HM CHHOHHMHH, TO OpluIO HeEH36eXKHBIM CeACTBHeM orpa 
HMYeEHHOrO Hay4HOrO OOULEHHA C YYCHBIMH JIPyrHX CTpaH BO BpeMA BOHHBI. 

Matepwvasbt xpanatca B [laneonTomoruyecKoM uHcTuTyTe AkayleMHuH Hay 
CCCP. MectrouaxoxkJeHuA HW COOTBETCTBEHHbI€ HOMepa KOJVJIEKWMH cueqyroulie 

I. [Jpappii 6eper p. Buti-Xem, B 1 kM HuxKe ycTbaA p. Yiox. TIMH Ne 849 
IJ. [Ipapo6epexbe p. Yay-Xem, ypounme Koi3pii-JKapa. TIMH Ne 85) 
III. Jlepo6epexbe p. Yuaty-Xem: 

1) Katou Kysy3yy, 6143 ypounuia Bati-Bysyu. TMH Ne 983. 

2) Bocrounpili cksion r. Kyy-J[ar, pa. Bapprx, TIMH Ne 853; TIMH Ne 752 

IV. lOokuprt cKsioH xpeOTta Sanaqupit Tanny-Oua: 

1) B maccuse r. Jla6ycyry-Yaa (consupre komm Ty3-Tar). MH Ne 979) 

2) IIpappii 6eper p. Xam-J[pir, B 2 Km oT TepeBana XyugzypryyH. TIME 

fo 793; TIMH Ne 982. 
3) Jleppri Seper p. Mx9-J,yumun-roa, cepepnee c. Carapt. TIWH Ne 973) 

4) Mexyypeubpe Mx3-]lymmun-rom — Optoxogon, ceBepHee c. Carvpi} 
TIMH Ne 972; TMH Ne 973. | 
1 


Cem. LIOESTHERIIDAE RAJMOND 
1.Poy. Glyptoasmussia Novojilov et Ig. Varentsov, nom. noy 


Cuuouum. Asmussia Novojilov, 1953, (nec Asmussia Pacht, 1849) 

Tun poga. Glyptoasmussia kuluzunensis Novojilov et Ig. Varentsov 

Auaruos, Crsopkn, kak y Asmussia, c BbICOTOM MeHbIIe HIM MOUTH paBi 
HOM MX JVIMHe; JIMYMHOUHbIe CTBOPKH HeOObIIHe, pacnomoRenHble Gus cpel 
J(MHbI COIMHHOPO Kpasl, HECKOJIbKO BEIMYKIOPO B OOMACTH JIMYMHOUHBIX CTBOPOK! 
NpAMOrO BiepesM HW WO3aqW UX, MOUTH paBHOrO ux ATHHe. Tlomocb pocta no} 
CKHe HJM yIJOUleHHO-BOrHYyTHIe. CkyJIbTypa MesKad sueucran (puc. 1, J). | 

Sameuauve. Glyptoasmussia ormuyatorca or Asmussia ckysbnTypoii) 
y Asmussia ona cbuOpo3Ho-lITpuxoBaTax, Takaad »#e, Kak y Rohdendorfid 
u Torgalykia (*). Qror akT He OblI 3aMeueH, YTO NOcyxRKHAO MpHuHHoOli 1 
owmMOo4uHOrO ycTaHoBNenua poya Levenkia (4); o6maqan cxoqubIM ONepTaHHeN 
CTBOPOK PaKOBHH H UX *PUOPOSHO-IITPHXOBATON CKYJIbITYpOH, OH ABMIACTCA CH) 
HOHHMOM poja Asmussia Pacht. Hao6opor, dopmpl, mpHuncaspuimeca (?,* 
k Asmussia, B JeHCTBHTeIbHOCTH JOJDKHbI ObITh TIPHUHCHeHbI K pony Glypto| 
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Puc. 1. J — Meakast s4eucraad CKy.IblTypa Ha Nomocax pocta y Glyptoasmussiau Apyrux poxoB 
(xpome Ovjurium, y KoToporo CKyAbmTypa Kpynuee). Ne 792/52. H, 11 — Glyptoasmussia 
kuluzunensis Novoj. et Ig. Varentsov. Ne 850/58. 1V — Loxomicroglypta tuvaensis Novoj. 
et Ig. Varentsov. Tenoronorun. Ne 983/186. V — Concherisma consummatum (Novoj.). 
Tenorosorun. Ne 752/31. Vi — Ovjurium ubsanuri Novoj,. et Ig. Varentsov. Penoronorun. 
No 982/53. VII, VIII — Ubsanuria kysylensis (Novo jilov). Ayrooprorun, Ne 979/13. 1X, X — 
Ulugkemia (Elegestia) modesta Novoj. et Ig. Varentsov. Tun nogpoga. Ne 983/227. 
X/, XIJ—UI. (Ulugkemia) larionovae Novoj. et Ig. Var. Pomorun. 853/160. XIII, XIV — 
Ul. (Tjulbaria) tshaaneki Novoj. et Ig. Varentsov. Fonorun. Ne 983/230. Y nepeanero Kpaa 
crBopkKH (pvc. X/I/) BUAHDI aHTeHHDI 


AH, rT. 110, Ne 4, Hosoxusos, Bapenos 


asmussia*: Gl. serdobensis (Novoj.), Gl. murchisoniana (Jones)?, Gl. excen- 
trica (Lutk.) Gl. vulgaris (Lutk.). 


Glyptoasmussia kuluzunensis Novojilov et 
Ig. Varentsov, sp. nov. Puc. 1, JJ, IJ (run poga, TMH Ne 850/58) 


Auaruos. Jnuna crsopokK HeMHOro OoubUIe MX BbICOTEI} CHHHHOIi Kpait 
HESHAYHTEbHO MEHbINe BbICOTHI; NepeAHAA WaCTb CIIMHHOPO Kpas (BHepequ AHUH- 
HOWHBIX CTBOPOK) CocTaBideT */; Bceli ero AMHBI, 3aquaa 3/,. Tlomocet pocta 
YIVJIOWLEHHbIe, PasJIMYHOM WMPHHbI, B KOMMYecTBe 25**, 

Matrepuaan. 4craopxu. TMH: NoNo 849/52; 850/58; 850/72; 983/213. 


2.Poq. Loxomicroglypta Novojilov et Ig. Varentsov, 
nom. nov. 


CuuHouumM. Erisopsis Raymond, 1946, Novojilov, 1954 (non Erisopsis 
Moering, 1858 (7, p. 24)). 

Tun poja. Loxomicroglypta tuvaensis Novojilov et Ig. Varentsov, 
sp. nov. 

AuaruHos. CrBopkKH CKOUIeHHBIe Clepequ Ha3af, JIMUHHOUHbIe CTBOPKH 
HEOOJIbINHe, BOSBDIWIAIOUIMeCA HE3HAYHTeIbHO Hajl CIIMHHbIM KpaeM; Nepequas 
WaCTb CIMHHOrO Kpad paBHa 3a{Heli HH MeHbIUe €€; NOTOCHI pocTa MOCcKHe HI 
YIJIOMeHHO-BOrHyTble. CkysIbliTypa Mejkaa syenctaa (puc. 1,/). 


Loxomicroglypta tuvaensis Novojilov et? 
, Ig. Varentsov, sp. nov. Puc. 1, /V (run poga, TIWZH Ne 983/186) 


| 

| Juaruos3. CivHHOH KpalH KOpOTKHH, pa3jeJeHHbIi HeOOIbIIMMH JIMUH- 
HOUHBIMH CTBOPKaMH Ha paBHble TMepefHio10 H 3aqHiolo YaCTH; 3afHeCIHHHOL 
yrom 135°; yroua cKkomenHoctu 125°. Tomocbt pocta mocKHe, B KomHUe- 
ferBe —~ 20. 

— Matrepnaa. dcrsopox. IIMH: NeNe 983/184, 983/186, 983/192, 983/196. 
Hipyrue jesouckne Buy: L. impedita (Novoj.), L. minusensis (Novoj.). 


3. Pog. Concherisma Novojilov et Ig. Varentsov, nom. nov. 


Cuuouumn Euestheria auctorum, pars (nec Euestheria Depéret et Maz.) 

Tun poga. Euestheria consummata Novojilov, 1954 a. (puc. 1, V). 

Jiu aruo3. CrBopKH yNJIOWeHHble, JJIMHa CIMHHOrO Kpad Bcerya Ooubluie 
HX BbICOThI, MepeqHAA MW 3aQHAA BbICOTAa PaBHbl HIM PasJIMUHbI; JMYMHOUHBIC 
CTBOPKH pacioso*KeHbl B MepesHel nWouoBHHe cnMHHOrO Kpas. Ilonocsr pocta 
HOCKHe HIM BOrHyTHle. CKyJbliTtypa MesKaad aAyveuctas (puc. |, /). 

3ameuaune. IIpu ycranopsenuu poja Euestheria ero aproppi (°) He 
BbIOPasIM THM pofa, YTO MOBMeKIO 3a COOOM MHOFO OWIMOOK MIpH MocweyIounx 
OMMCaHuAX HOBBIX opm. Ko6ascu (7) Npesomwus B KavecTBe THMa 9TOFO posta 
Posidonia minuta Zieten, 1833—TpnacoByto dopmy c KpylHO AYeCHCTOH CKYJIbII- 
Typo. Takum o6pa3om, Bce :bopMbl \rlaBHbIM 06pa30M 1a JICOZOMCKHe) Cc MeWI- 
KO aAueMCTOH CKysbITypol, UupMuiciaBuuecad K powy Euestheria, joumKnpl 
ObITb BbIJeeHbI B Apyro pox. Mobi npeyoxuM AA sTOrO pofa HasBaHHe Con- 
cherisma, T. e€. <pakOBHHa, NOCIyKUBWAA IpeAMeTOM Clopa», KOTOPoe XOpOiO 
XapakTepu3yeT MyTaHully, BOSHMKAIOMLy10 H3-3a OTCYTCTBUA TOUHBIX yKasanuil 
pH omMcaHuu HOBbIX (opm. J,eBouckue BuybI: Concherisma consummatum 
(Novoj.), C. tuvaense (Novoj.), C. janovi (Novoj.), C. hakassicum (Novoj.), 
C. tjanshanense (Novoj.), C. choprense (Novoj.). 


* Yka3aHbl TOJbKO JeBOHCKHe BHI ; 
** Dagmepbi STON H HH2KeOMHCaHHbIX POPM AaHbl B TAG. |. 
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4.Poqy. Ovjurium Novojilov et Ig. Varentsov, gen. nov. | 
J[uaruos. CrsopkKH y]JIMHeHHble, C NapaJJie/IbHbIMH MepeAHHM Hi 3ajl- 
HMM KpadMH, CKOMCHHbIMH Ha3aj], 3HAUHTeJIbHO BbIMYKJIbIe, C MHHHOW Tepes” 
Heil YaCTbIO, COCTAaBJIAIOWeH OKOO 1/, BCeH JJIMHbI CTBOPOK; CNHHHOM Kpav 
MpAMOli, OrpaHHeHHbI CMepeAH JIMUMHOUHbIMH CTBOPKaMH, ero ]WIHHa PaBHa 
BbIcoTe cTBOpoK. Tlosocbl pocTa cKsaqKooOpasHble: 2eOOOK BepXHero Kpaa 
Mo/1OCbI pocTa NepeXOAHTB BaJIMK HWKHEPO ee Kpad (B MoMepedHOM paspese CHHY- 
covja). KomuuectBo mostoc pocta yo 20. CkyibiTypa HeAcHand AueHCTaA, AUCH 
KH HeMpaBHJIbHble, HEMHOFO Y]VIMHeHHbIe, HECKOJIbKO KpynHee, YeM Y MIpefbl- 
yuux opm. Pog uasBan no Opiopy — paiiony 1oxHOoro cKOHa xpeOTa Sanay- 
Horo Tanuy-Ona. VW3pecreH OfHH BHI. 


Ovjurium ubsanuri Novojilov et Ig. Varentsov, sp. nov. 
Puce. 1,V/ (run. poga, TIMH Ne 982/53) | 

Wuaruos. Ilepequecnunnoi yrom ~155°, 3aquecnMHHol yrou ~135%) 
nepequuit W 3aHuli Kpad MOUTH NapasmielbHbl. KomuMuecrBo mosloc pocta ~15,) 
Matrepuaua. 6 crsopok, IIMH: NoNe 982/33; 982/53; 982/39; 793/2; 793/8,) 
793/15, | 


5. Pog. Ubsantria Novojilov et Ig: Varentsoy, gen. nov.1 @ 


Tuu poga. Trigonestheria kysylensis Novojilov, 1954 (puc. 1, V//, VIII). 

JLuaruos:3. CrBopKi JWIMHHbIe, C peyUHpOBaHHbIM 3aHHM KpaeM, IlG- 
STOMY CIMHHOM H OplOlWwHOH Kpaxd C3afQ{H CXOAATCA KAMHOBHAHO; JMIMHOUHbIC 
CTBOPKH HeOOJIbIIHe, NepeAHAA WaCTb CIMHHOFO KpaH MeHbIe 3aQHel, MOMOCH 
pocTta mlocKkve. CkybmTypa MemKasa sueuctan (puc. 1,/). 

Poy, Ha3BaH 10 03. YO6ca-Hyp. 


6, Pog, U lie ke tas Novojilow, 91995 | 
J. uaruos3. Conchostraca c BorHyTOcTbio Ha HepefHeM, WH 3aj[HeM, Hy 
Ha OPIOUIHOM Kpae CTBOPOK H C Hepe/HHM TMOJ1O2%KeHHeM JIMUMHOUHBIX CTBOPOK. 
[logiocbi poctTa nNOCKHe, BOFHYTHIC, BLIITYKJIbIe, MIM BbIMyKIO-BorHytble. Ckyspn- 
Typa MesmKaad suenctad (puc. 1,/). 


Ilonpog. Elegestia Novojilov et Ig. Varentsov, sbg. nov. 


Auaruos. Ulugkemia c soruyrocrbio Ha nepequem Kpae crBopoK. Ha3sa- 
Hue Tospogqa WaHo mo p. Onerecr. M3pecren oWuH BUI. 


Uiiekemia, (ELesest 1a) imo d eset a Novojilov et Ig. Varentsov, 
sp.nov. Puc. 1, /X, X (ronorun, noypoga, IIMH Ne 983/227) 


JLuaruos. Jinuyna cnunnoro Kpax MCHbLUe BbICOTb] CTBOPOK; TepeqHAs 
BbiCOTa H€3HAYHTEbHO OOJbIUe 3aHeH BbICOTHI; JIMHAa nepejqHero Kpaxw HeMHOrO 
MeHbue */, QIMHbI CTBOPOK. Tougocbl pocra msocKHe, ¢ BbINLYKJIBIMH KACMKAMH, 
HWKHHE Kpad MpebIyUIMx MOJOC HasleraioT Ha BepXHHe Kpast MOCMe LY (OULU , 
INMPHHA KOTOPbIX MeHbIIe WHPHHbI MepBbIxX; HX KOsMUeCTBO ~ 20. 

Matepuan. YTonorun. 


Torxpom. Ulugkeimiaw. str Novojilov, 1955 


JL uaruos3. Ulugkemia c Bornyroctbio B HW2KHeOpIOWHOl O6acTH CTBO- 
pox. Coctas: UI. sinuata (Lutkevich) — run nogpoga, Ul. sajanensis Novoj., 
Ul. obrutchevi Novoj., Ul. minusensis Novoj., Ul. larionovae sp. nov. 
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Ul.(Ulugkemia) larionovae Novojilov et Ig. Varentsov., sp. nov. 
Puc. 1, XJ, XII (ronotun, TMH Ne 853/160) 


Auarnos. [epequas uacrb cnumuoro Kpas cocrapaser 2/, BCeH ero JWIM- 
TBI, MepeqHAA MW SaHAA BbICOTa CTBOPOK paBHbI HJM MOUTH paBHbI, HavOompuaa 
sBICOTa MPOXOMHT Yepes MakyuikuH. [lowocbl pocta mockue, B KOHYecTBe ~30, 
Ipefbiqyutwe HaleraoT Ha nocseyyiouywe. HasBanne Bula ano m0 uMeHH 
1. I. Jlapuonosoit us Uucrutyra nebru AH CCCP. 

Matepuaa. 2 crsopku, IIMH NeNe 853/160; 849/44. 


Iloqgpog. Tjulbaria Novojilov et Ig. Varentsov, sbg. nov. 


Tun nogpoga. Ulugkemia chini Novojilov, 1955. 

Auaruos. Ulugkemia c Bornytoctnio B nepequeli nomoBnne OprolmHOro 
Ae Tlogpoy HasBaH No MuleMeHH TiomDOapH, OOuTaBuiem Ha Buli-Xeme Bp VII— 
| BB. 

CoctTas. UI. (Tjulbaria) chini Novoj., Ul. (Tjulbaria) barykensis Novoj., 
Jl. (Tjulbaria) bobrovi Novoj., Ul. (Tjulbaria) sibiriensis Novoj., Ul. (Tjul- 
varia) tshaaneki, sp. nov. 

Ta6Oauna 1 


TaOmvla usMepeHuH HM NapaMeTpoB onucaHHbIX opm 


| = is NeNo g5 PasMepbl B MM 
i, KOA. Hassanue dopm ga. Bae 
| Z 5, MMH Es B | A | an 03 | Kn 
iy Twa 850/58 | Glyptoasmussia kuluzunensis* | 23] 4,6 | 4,9 | 1,2 | 2,2 | 0,7 |0,94 
983/186} Loxomicroglypta tuvaensis* PAO) PAA Nez cey {| rey || OED Mla NO, 4 
i 702/31 | Concherisma consummatum** 3) || By, || G4 |) Aaa B20) 2.8 10.80 
VJ 982/53 | Ovjurium ubsanuri *** {GOP S2 OF 25.05) ee ——s | Seale On O60 
II, VII] 979/13 | Ubsanuria kysylensis ** iks}|| ders coh) | ers) oy abet) WO) (0) Ae 
eX 983/227) Ulugkemia (Elegestia) modesta**| 21 | 3,8 | 5,0 —— | onde 20-16 
me XI |'853/160| Ul. (Ulugkemia) larionovae** | 27) 2,4 | 3,4] 41,1 | 1,7 | 4,3 10,62 
Doo) || Oe) = | Bates || WO Oa 


II, XIV! 983/230] Ul. (Tjulbaria) tshaaneki** — | 35 


* B BepXHe2KHBETCKOM TlOJ’bxApyce, B aCMyCCHeBOH 30He. 

** B HYWDKHE2KHBCTCKOM NOMbApPyce, B BePXHHX YyJIYTKeCMHEBHIX CJIOAX. 
| *** B HMDKHEXKHBETCKOM TO bAPyce, B HHXKHHX YJIYPKEMHEBHIX CJIOAX. 
 O6o3Hauenua: B—spicota, J — Asuna, 03 — .uHa 3aHeH YacTH CNMHHOrO Kpaa, On — 
Ma nepefHeH uacTH CNHHHOrO Kpasx, KN — [MHA MepeqHero Kpad CTBOPKH 


Jl. (Tjulbaria)tshaaneki Novojilov et Ig. Varentsov, sp. nov. 
| Pue. 1, XIII, XIV (ronotun, TMH Ne 983/230) 


 Juaruos. Jmuna ciMHHoro Kpas MeHbIle BbICOTbI CTBOPOK HW MOUTH BABOe 
eHblle HX JJIMHbI; BOTHYTOCTh yHWOlleHHad; cHHycougHEI yron 80°. Ilonocei 
ocTa y3kve, OCO6eHHO B HM2KHeM YACTH, C YTOJIMeCHHbIMH KpaaAMM, HX KoMYe- 
rao ~35. Buy na3BaH mo pu. Uaanek. 

Matepuaa. 6 crpopox, TIMH: NoNe 849/37, 849/50; 850/10, 850/37; 
03/55; 983/230. 


IlaneouromoruuecKHH MHCTHTYT Ilocrym10 
Axajemuu wayk CCCP u 16 IV 1956 
Uucrutyr nebru Akayemun nayk CCCP 


LIMTHPOBAHHAS JIMTEPATYPA 


14. M. Bapeunos, JAH, 104, Ne 3, 459 (1955). 7 H. HM. HoBOoO XH JOB, 
p. Ilaneont. uncr. AH CCCP, 48 (1954). 3H. YW. Hopoxuaos, JAH, 95, Ne 1, 
99 (1954). 4H.U. Hosoxuaos, JAH, 102, Ne 1, 153 (1955). ‘ 5H. YW. Hospoxu- 
os, Bompocbl reomoruu Wein 2 THE (lei \e 2 tClne Depéret, P. Mazeran, 
5c. d’Hist. Nat. d’Autun, Bull. 25 (1912). ? T. Kobayashi, J. Fac. Sci. Univ. Tokyo, 
set. IJ, 9, Pt. 1 (1954). * E.R. Raymond, Bull. Mus. Comparat. Zool. Harvard Coll. 
3, Ne 3 (1946). 
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Jloxaann Akagemun nHayr CCCP 
1956. Tom 110, N 4 


LHTOJIOLH fi 


B. TF. METPOBA 


ILMTOXUMHYECKHE UWCCUIEQOBAHHA AMWEKJIETOK PbIB 
(IIpedcmaeneno axademuxom E. H. Hasaoecxum 26 IV 1956) 


Bonpocbl O6MeHa HYKJICHHOBbIX KMCJOT B MOCAeqHve POfbl BbISbIBAIOT 3Ha4 
UHTebHbIL HHTepec CO CTOPOHbI MHOTHX uccseqoBaTesek (1,2). Bombuioe BHUMA) 
Hue VilesAeTCH, B YACTHOCTH, H3YYCHHIO WHKJIa HYKJICHHOBbIX KHCJIOT B MOJOBbIX 
KuleTKax (8), a TaKwKe HA PaHHUX 9sTaNaxX IMOpHOHAabHOrO pasBuTHs (3, *). B pe} 
3yslbTaTe STHX HCCAeOBaHHH Obl OOHapyxKen pA OOMUX 3aKOHOMepHocTel 
B JMHAMMKe HYKJICHHOBbIX KHCAOT B XOfe raMeTorenesa. OTOH .2%Ke MpoOmeMé 
MOCBAIeHa WH HacTOAUWad paoora. 

Tia uccueqOBaHuA OblIH HCMONb3OBaHbI MpeACTaBHTeIH CJeyIOWMX OTP) 
OB BbICWIMX pbIO (Teleostomi) c pa3mH4HbIMH CpOKaMH HKpoMeTaHuHa: |) orp 
okyneoOpasubix (Perciformes) — okyHb, HepecT B ampene; 2) oTpaq Kapmoo6 
pasupix (Cypriniformes)— kapacb, HepecT B HioHe; 3) OTPAA CebAeBHAHBI 
(Clupeiformes) — panyka, HepecT B OKTAHOpe — HonOpe; 4) oTpAA 3yOacTbI 
KapmoBbix (Cyprinodonti) — rynu, *xHBOpOAALMe aKBAaPHYMHbIe pbIOKH, Jak 
TOTOMCTBO B TeyeHHe Kpyrvioro roja. 

M3 pplO pasMuHOrO BOspacTa HM3B/IeKaJIHCb AMYHHKH, KOTOpble PUKCUpS 
Bauch cMecimu BysHa, Kapnya u Wlamnu. Matepuwan 3anuBasca yepes x0 
pocopM B napadun. Cpesbl oKpaliMBasiucb reMaTOKCHHHOM Bemepa c 303HHOM 
303HH-a3ypom II, *elesHbIM remMaTOKCHIMHOM no Telyenrany, acre a 


3eJICHBIM C NHPOHHHOM 10 YHHAa, MpOBosMNacb peakuuA Denbrena. Uactb mpe 
MapaToB AWA yaJleHHA PHOOHYKJIEHHOBOM KUCOTHI OOpabaTHIBaNach puOoHyK 
jleasoH io Pockuny (6), a Takxe 5% TpuxmopyKcycHol KucnoTOK (mpH 90 
B TeyeHve 15 muu.). La cyxqenuaA 06 H3MeHEHHAX COmepxKaHHA puOonykKsen 
HOBOH KHCJIOTHI B WHTOMIA3Me AHWEKJIETOK HCHOMb30BaIaCb IIKasa CpaBHeHHA 

Tlony4enuble aHHble MO3BOJIAIOT TOBOPHTb O TOM, TO pa3sJIHUHA BO BpemMeHs 
HepecTa He OTpaxKaloTcA Ha XapakTepe MporeccoB, MpoTeKaiowlux B AMeKey 
KaX: y BC€X H3Y4eHHBIX OOBEKTOB HaOwOfaeTcA GONbIUIOCe CXOACTBO JHHAMHK! 
HYKJICHHOBbIX KHMCJIOT B XOJl€ Pa3BHTHA AMLWEBbIX KJIETOK OT OBOrOHHH JO OBA 
IMTOB MepBoro NopxsAAKa B dase Sonbworo pocta. } 

Apa OBOrOHHM JaloT OTYUeTIMBYyIO peakIHIO Ha Je80KCHPHOOHYKJeHHOBYE 
kucsoTy (HK). Hau6onburee konuuectbo JIHK na6mogaerca B sAjipax oporc 
HMM Kapaca, UpHuem B sTom culyyae JLHK oOnapyxknBaetcs WB AApax MONOD: 
OBOMMTOB Ha CTayMM MaJIOrO pocTa, Yero He OTMeYaeTCA y MpescTaBuTeselt Apy 
rux oTpsyqoB. Beguee JLHK sayqpa oporonuit okyHA HW PANYWIKU, HAHMeHBIIee KC 
JIM4eCTBO STOTO COeAMHEHUA COfepxKUTCH B Apax OBOroHHH rynn. 

B apax UMeeTCH OfHO AMPbILMIKO H SCPHHUCTOCTD, Malolve peakiLHIo Ha pu6C 
HyKJeHHOByIo KHcoTy (PHK). 

Ilo Mepe pa3BuTHA AKWeBbIX KMeTOK KomMYecTBO JIHK 8 sqpax nocrenenu 
yObiBaeT. B opolvtax NepBoro MopsjKa B tbaze Masoro pocTa, NpH JocTHKeHH 
uMM OObema B cpeqHeM 200 X 10° u sqpo 4 B OBONUTAaX Kapaca yxKe lepectaer Jia 
BaTb MOJOKUTeIbHYIO peakuHIO Menbrena (puc. 1). 

OTH HaOMONeHUA He COrlacyloTca c rumoTesou BuAOBoro NoctosucTBa JIHK 
NOepxXUBaeMOW B HAaCTOAMee BPeMA PANOM UNTOMOFOB (77°). 


OjHoppemenno c ucuesHopenvem JIHK B aqpax HauMHaioT NOABIATLCA HOBBI 
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Appiuky, Soratbie PHK, uncwo KoTOpbIx yBeMUHBaeTCH C POCTOM AHUeKeTKH. 
CIMYHHA ANPbILeK pasHOOOpasHa: OT OYeHb MEJKHX, JexKallux NpHOM3HTeNb- 
0 B WeHTpe Apa, JO BeECbMa KPyNHbIX, PacHOJIORKeHHIX MO ero nepucbepun. 
PyUHble AAPbIWKH BakyOJH3HpOBaHbl. 

Ilo Mepe nepemelenus spa Ha nepndeputo OBOLHTOB nepBoro opsAKa, mph 
SATOTOBKE HX K Tl€PBOMY JeJIeHHI0 CO3PeBAHHA BakKYyOJIM3HPOBaHHble Aj[PbILIKU 
AYHHAIOT COOHpaTbCA OObIMHO K LWeHTPy AApa, rye 
HH CJIMBalOTCH Mey coOoH, B pesyuJbTaTe yero 
\pasytorca Oonee KpyNHble AYpbIUKK, Auamer- 
2M B cpeqHeM 13,2 wu. Ha 6onee pannux craqunx 
(PbilukH UMeIOT WHaMeTp B cpefHeM 5,2 yp. 

B jaIbHeHWieM YKPyNHEHHbIe SPbILIKH CMella- 
TCH K KpatO Apa UH BbIXOAAT 3a ero Mpeyeul, 
eo sace B WuTonasmMe. Ha u3yy¥eHHbIx OOb- 
‘TaX He MIpeACTaBAeTCA BOS3MOXKHBIM CBA3ATb BBI- 
A AQpblueK B WHTONVIAasMy C TMpoweccoM xeIT- 
»oOpasoBaHnuA (KaK 9TO JeaeT pA aBTOpOB), Tak 
K K 9TOMY MOMEHTY OBOILHT yx : . 
Be Se eee ee eee Puc. 1. AuyHuK Kapaca. Ou- 
= ,  kcalus mo Kapnya, peaxnua 

Tlo Mepe pa3BHTHA sAUeKeTOK OT OBOFOHHH enprena. Anpa oporonnh (a) 
) OBOWHTOB TepBoro nopxsyKa B tase MaJloro AalwoT MoMOKUTeNbHYIO peak- 
eTa pe3ko HapactaeT cofepxaHue PHK 8 un- BuO Pembrena, anpa opoun- 
miiasmMe. Tak, pv yBemuyeHHu cpegHero oObe- T lor sconnsoe ee ee 
1 KuIeTOK OT 0,5 108, yo 200 x 10° uw? HHTeHCHB- 

CTb NMPOHHHOMUIUHH WATOMIAasMbl BOspacTaeT MPHONHSHTeIbHO B 32 pasa. 

Han6Oomee WHTCHCHBHO UMyeT HakonueHHe PHK B wUWuHTOMa3Me OBOWHTOB 


paca, MeHee ObICTpO B AllekKeTKaX PAMYUIKH, elle MeqvieHHee y OKyHA, 
HaWMeHee OTUETIHBO 9TO ABMeHHE 


BbICTyNaeT B OBOUHTAaX Pylih. 

C NOABJIGHHEM 2XKeJITOUHDIX 3ePpeH 
B UWHTOMJa3Me OBOWHTOB TepBoro Ilo- 
payka B ta3ze Oouboro pocta Ko- 
auyecTBo PHK 6pictpo yOpipaer. Tor 
TIpomecc OcO6eHHO HHTeCHCHBHO HeT 
B IHMTONJaA3Me OBOWHTOB TYyIIH; B UWH- 
TONMMAa3Me AMWEKJIETOK KapacdA *KeJITOK 
NOABJIACTCA TIpu HaHOOJIbILIeM cojep- 
*kaHun PHK un pacxoqoBaune ee HjeT 
MeJVJI€HHee, FEM B OBOWHTAX Wpejcta- 
BUTeeH OCTAJIbHbIxX OTPAOB. Hesza- 
c. 2. Avwwux rynu. ®uxcayua no Kapnya, Aro AO NepBoro ACNEHUA CO3PpeBa- 
THJIOBbIM 3eJIeHbIM C MHpOHHHOM. OsounThhB HHA ywe He yaercn oOO6Hap yKUTb 
3e Maloro pocta (a) — unTonsasmbI Oorata ppucyTcTBHaA PHK B 3anouHeHHOM 


IK; opounT B dase Goubworo pocta (6)— senrKoM OBOIMTe HJM CoyepxKaHHe ee 
AUMTeJIbHOe YMeHbieHve CosepxanHA PHK B 

roma3Me; OBOHT B daze Oombuoro pocra OFCHb MaJO. 

3anOJIHeH 2KeJITKOM, MpucyrctBHe PHK B JjaHHoe ABJI@HHe HeIb3A CBA3ATb. 


WHTONAasMe He OOHAPY2KUBAeTCA C yBeIM¥eHHeM OObeMA KJICTOK, Tak 
Kak B BbIPOCIUe€M OBOMMTe WHTOMIA3- 
-cBefleHa K TOHKMM TpociohkaM Me@xKy 3epHaMH 2XKeNTKAa. OTH MpocmouKu 

TOMJIA3Mbl WIM COBC€M He OKpallHBaloTCA MHPOHHHOM, HIM OKpallluBaloTCH 
| B OeHO-pO3OBbIH UBeT. 

Haxoneuue PHK B qba3e Masoro pocTa MOXKHO OObACHHTb MOJTOTOBKON 
I@BbIX KJICTOK K 2KeJITKOOOpasoBaHulo, a HCuesHOBeHHe ee B (ase OOJIbUIOTO) 
cTa, BHJMMO, CBa3aHO c yuacTuem PHK B cuntese OeuIKOBbIX BeIIeCTB 2KeJITOU~ 
X 3epeH. 

O6pamarioT Ha ceOA BHUMAHHe H3MeHCHHA, NPOMCXoOfAlHe B 3epHaX XeJITKA 
SILHTOB MepBoro MopayKa B case Oobworo pocTa Hesafosro Jo NepBoro eme- 
aq cospepanvd. B Hux HWadUHNaOT HakaiMBaTbcA ebreHnONOKATeAbUbIC 
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BellecTBa, alollue OKpacky Mocule OOpa6oTKu peakTuBom IIludpa c mpewBaf 
Te@JIbHBIM KHCJIOTHBIM PuApomH30m mpH 60°. B npouecce JambHehiuero poc 
AHUeBLIX KJICTOK B KCJITKe MapasebHO C *PeJIbreHMOMORUTEMbHLIM MaTepHad. 
noaBasetcs PHK, a Takxe NHpOHHHODKJIbHbIe BellecTBa, COXPaHAIONMMHe 
W Hocde O6paoorkH MpenapaToB TpuxMopyKcycHolt KucmoTOH. HanOomee Gora 
3THMU BeLIeCTBAMH XKeJITOUHbIe 8eCpHa OBOWMTOB PANYIWWKH M KapacaA, HM oye 
O6eeH MMH %KeNTOK OBOWHTOB yl. 

TlonoxuTetbuad peakiua DembrenHa, aBaeMadA XKeCJITOUHDIMM 3ePHaMH, eR 
JIM O6ycoBNeHa cofep2kaHvem B Hux JJHK, Tak Kak Hu Oe3 MpesBapuTeJIbHO 
PHA POJ1H3a B KOHTPOJIbHbIX Cpe3axX OTMeYaeTCA HHTCHCHBHOe OKPallMBaHHe Kes 
ka peaxTusBom § I[Ludda. 

IIporus cofepxanua B xenTKe JIHK rosopsaT 4 pesyJibTaTb! OOpaoor 
perlapaToB TpHXJIOpyKCyCHOH KMCOTOH, KOTOpan, KaK H3BeCTHO, PaCTBOPs 
HYKJICHHOBbIe KUCJIOTHI. BMecTe c TeM, Mocse TAKOM OOpaooTKH XKeJITOUHbIe 3ep 
TpoOsouoKasM aBaTb OKpalluuBaHue c peakTHBoM [udda. CreqoBaTesbHO, HCTE 
Had Ipupoga cbebreHuOJOXRKUTeIbHbIX BeWIECTB B *KeJITKe OCTaeTCA HEACHC 

Bo Bcxakom calyyae, noBu_AuMomy, STO He JLHK u ue Ta3sMaslb; cofepkaH 
MocslIequero UCKOUaeTCH MpMMeHeHHOM cbuKcatHel (cmecb Kapuya), a Taki 
noclefyrolenh OOpadoTKOH penapaToB CIHpToM. 


Jleunurpayckui canurapHo-rurnenuueckult Ilocrynuo 
MeLUUMHCKHM HHCTHTYT 9 XI 1955 
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rHCTOJIO“MH fl 


O. HW. TOMGHEBA 


O PEAKTHBHbIX H3MEHEHHSX SHAOMETPHSA MPH JEWACTBUH 
XHMUHYECKHX PA3APADKUTEJIEM 


({Tpedcmaeaeno axademuxom H. H. Anuukosom 28 IV 1956) 


) Usysenue peakTUBHbIX CBOMCTB SHAOMETPUA UMeeT CyMIeCTBeHHOe 3Ha4eHHe, 
K KaK TKaHb ero ¥aCTO NOsBepraeTcA NOBpexaloOllUM BJMAHHAM, OCOOeHHO 
M MaTOJOPHYeCKUX YCJIOBHAX (FOPMOHAJIbHbIe HAPYIWeHHSI, BOCTAUTeJIbHBIC 
oleccbl), YTO HepeAKO OTparkaeTCA H Ha BCeM OpraHu3me. 

_Hacrosmaa paOora mpeyqnpHusta quid yTOUHeEHHA OCHOBHbIX peaKTHBHBIX 
JOUECCOB B SHJOMeETPHH TPH MoBpexkarwllux BosfelicTBHAX Ha Hero. AreH- 

HM, BbISbIBAIOUMMH MOBperxXeHHe, Ob B3ATbI: HOHAA HaCTOMKa Kak Bellle- 
BO, JleHCTByroljee Ha TKAHH IPHKHralolWlMM OOpa3soM HM BbISbIBAalOllee B HHX 
{OPHHO3HOe BOCMaJIeHHe, HM CKHMMJap Kak CpeJCTBO, BbISbIBaIOlee FHOMHDIIi 
/OMECC. 

B mutepatype HaM yylasocb HaliTH JIMUIb Tp paOoTbl, B KOTOPbIX H3y4aJIOCb 
WcTBHe HWOfa Ha CJIM3HCTY!0 OOOJIOUKY MaTKH y YesoBeka (’,’), H B SKcMepH- 
-HTe Ha YKUBOTHBIX (°), HO H3MCHeHHA SHJOMeTPHA B STHX paOoTaxX ONHCaHb! 
yaMHE HeJOCTaTOUHO. 

OnbiTbI MocTaBJeHbl HaMH Ha 28 HeOepeMeHHbIX KPOJIbYHXaX TPH OTCYT- 
BHH y HHX TaK Ha3bIBaeMOH «JIORKHOM CepemeHHocTu». Ilocme upeBoceyeHHua 
ACeNTHYECKUX YCJIOBHAX MOA SPUPHbIM HAapKO30M B TipocBeT TpyOuoro KOHMA 
(HOrO H3 POrOB MaTKH BBoHOCb 0,5 Ma 1% pacTBopa iona B 70% cmupTe, 
m 0,2 mi 50% pacTBopa cKunMMyapa B pacTHTesIbHOM Mace. 

IIpu BBeJeHHH STHX BeleCTB HACTYMasIu JHePrM4Hble NepucTaIbTHyecKHe 
KpallleHHA pora, UpWBOMBWHe K HX BbIBefeHulo. PacTBop Hola OKa3sbiBavl 
\MOKUPatollee JelHCTBHe Ha JHOMETPHH, CKHNMap Xe BbISbIBAJI TOJIbKO Tumepe- 
110 HU OTeK 6€3 NOBPexXJeCHHA CM3HCTOH OOONOUKH; NOSTOMY pH BBeseHHH 
MMMfapa WA ylepKaHuA ero MpOM3BOAMJOCCh CyKeHHe MpocBeTa pora lyTem 
\IOX2KCHHA IMTaTypbl. Pora ucceqOBaNMCb B CPOKH OT HECKOJIbKUX 4acoB Wo 15 
TOK Mocsle BBEJEHHA passpaxuTelA(pukKCaWMA B ICHKePOBCKOM X%KUAKOCTH WI 
% opMaJIMHe, 3aJIMBKa B WeJJIONIMH-Mapadun, OKpacka Cpe30B reMaTOKCH- 
{H-303HHOM HM MHKpo-yKCHHOM). 

Tlocne pBeqenua Hoya B panHux cTayquax (12, 24 yaca) naOsmofasicA HEKPO3 
M3HCTONH O6OJIOUKH, KOTOPbI 3aXBAaTbIBaJI SHAOMeTPHH HepaBHOMePHO: Me- 
aMu JO 1/5 TOJIMMHbI, MeCTaMH 2Ke TOUTH JO MblmuedHOrO con. Tlo_nexaulan 
@NMHUTeIbHaA TKaHb OTeUHA, B HEM OOMIMPHbIe KPOBOH3IHAHUA HU HeOOJIbINOCe 
wIHUeCTBO JIeHKoUHTOB. Uepes 2 cyToK 30Ha HeKpo3a, oTMOmKeHHH PuOpuna 
KPOBOH3JIMAHUH B OOJbIIMHCTBE yUaCTKOB S9HJOMeTpHA pesKO OTTpaHnyena. 
NIpHslexKaljeM HeMOBpeKeHHOM CJ10e€ CIH3HCTOH — BbIpaxKennan Mposmnde- 
IMA COCMHHTCIbHOTKAHHBIX KJIeTOK, OCcO6eHHO BoKpyr cocyjoB. JlevKou- 
pHad peakuusa octTaetca ca6o BEIpaKenHol. Ha 3—4 cyTku HekpoTuyecKHi 
Ol cuu3ucTOH yxe oTToprHyT. MecTamu B TpocBeTe pora BUANbI HeKpOTHue- 
Me MACCHI, 3aNOJIHAIOWHe BO MHOPHX OMbITax Becb ero mpocBerT. Ilocme oTTop- 
HUA HEKPOTH3UPOBAaHHO CIM3HCTOH OcTaeTcA COM rpanyiAUMH; Ha NOBepx- 
CTH HX Cpe OCTATKOB HEKPOTH3HPOBaHHOM TKAHH MHOFO Makpo*aros, pesop- 
PYl!OluX HeEKPOTHYeCKHe MACCHI; 3feCb Ke BCTPpeyaloTcA TMPaHTCKHe KJIETKH. 
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PaspacTanve rpaHyJAWHOHHOH TKaHH JOCTHraeT 3Ha4HTebHOM CTeneHH, oc 
6eHHO Ha 4—6 jleHb (puc. |), Mocme yero HacTyilaeT ee CospeBaHHe C MpeBpal 
HHe€MB BOJOKHMCTY!IO pyOuoBylo TKaHb. IIpocBeT pora cy2xKuBaeTcA H NpeBp 
waeTcs B KaHasl HeMpaBubHo PopMp! (puc. 2); MecTaMH MpocBeT pora OOMHT 
pupoBan. ” | 

Yoxe c 3—4 AHA MOBepXHOCTh rpaHyJAWHH MeCTaMH BbICTMaHa KOPOTKHN 
nuiacTaMH ofuopsaguoro suuTemua. Ha 10 JeHb MpocBeT pora Ha BCeM IIpOTAK 
HHH SUMTeM3upoBaH. I naBHbIM HCTOWHHKOM BOCCTAHOBJICHHA SITHTeHaJIbHO 
MOKpOBa MW XKele3 9HIOMETPHA ABJIAIOTCA CMHMUHbIe, yieseBUMe OT TMOBp 
XK CHUA X%Keesbl, WexKallue MOM CMOeM HeKpOsa. OIMTeHH UX YTpadMBaeT CBC 
TucbbepenupoBKy, B HeM yxKe Yepes 24 4aca cofepxaTcA MuTOSsbI. Tako 91 
TeIHH B JaJibHeliuiem (83—8 JleHb) HapacTaeT Ha MOBEPXHOCTb pan yJIAWMOHHC 
TKaHH UH BblcTHsaet ee. []macT snuTeEIMA, NOKPbIBAIOWIM rpaHyJIAWHOHHY!0 TKaH 
COCTOUMT H3 OMHOTO pARa pasiudpepeHUMpOBaHHbIX KPYNHbIX KJIeTOK HEMpaBu 
HOM MOMrOHaIbHOH WIM KyOMYeCKOH COpMbI CO CBeTJOH MpOToNMasMoH; an 
KaJlbHad WaCTb HX HHOra UMeeT OyMABOBHAHbIe B3AYTHA. Apa ux pasmHyHC 
BeIMUHHbI, Iy3bIpyaTble, HepeKO B HAX MuTOSBI. I ]nacTbl TakHX KJIeTOK MecTaN 
OOpa3yioT BpacTaHHA %KeesucTHIxX TpyOoK B No,wexkallylo rpanyJAWMOHHY: 
TKAHb, TO HaOMOPaeTCA JMU B TOM CTaqMH BOCHaeHHA, Kora MpOHCXoMI 
MpomubepawvA MOMOMLIX COCAMHHTeMbHOTKAHHDIX KJleTOK (puc. 3). Ecau x 
co3peBaHHe rpaHyJIAWMOHHOM TKaHH AOCTHIIO CTaqMH OOpasoBaHHA KOJNaren 
BbIX BOJIOKOH, MOrpy2KHOFO pocTa SMTeIMA He HaOoqaeTcAH. OqHaKko u a 
OTCYTCTBHH Norpy2XHoro pocTa KJIeTKH MOBepXHOCTHOrO IvlacTa LS 
MHUTOTHYCCKH J[@IMTbCA HM TocTeneHHO AudppepeHyUupyloTca B IMUTeNMH, CBO! 
CTBCHHBIM SHAOMeTpHIO. Uncio SMMTeHaNbHbIX KeCTOK MpoOfouKaeT yBeHY 
BaTbCA, OHH MIpeBpalilaioTca B BbICOKHe NPH3MAaTHYeCKHe KJIETKH C BbITAHYTBI! 
Aj[paMu, JlexKallMMH Ha pasHbIX ypoBHAX. Mexyy HMMM 4YacTO BCTpeuatlorT 
«UTHPTOBbIe KeTKH». TecHallue pyr qpyra KeTKH BeepoooOpa3sHo pacino. 
raloTcd Ha M@JIKMX (beCTOHUATHIX BbICTYNaX, BAAIOWLMXCA B MpoOcBeT pora. 

B yuyacTKax, NOJBepriliMxca NOBepXHOCTHOMY IIpHxKuralouleMy ehcTBH 
Wola, Cpeqd TKaHH, OoraTOH MOJOLIMH COCAMHUTebHOTKaHHbIMH HW Osy Kad 
WMMH KJIETKaMH, BCTpedaloTCA 9SMHTeIMaJIbHbIe paspacTaHAA, OOpasyroli!| 
eT, TAKA HM TpyOuaTble CTPyKTYypbl NpH4yAMHBOH opMpr. 

IIpu paccacbiBaHHu WU OpraHu3alWH HeKpOTM4eCKOM TKAaHH MeCTaMH HaGJil 
WaeTCH POCT SNMTeIMA MO ee NOBEPXHOCTH B BUAe OMHOPAMHOTO MNAacTa u3 yr 
ICHHbIX BePpeTeCHOOOPAasHbIX UJIH B3YTbIX KJICTOK. 

Tlocue BBeyeHHaA CKHMMAapa “epes 6 4ac. npocBeT pora paciuMpeH BocHar 
TEJIbHbIM 9KCCYAAaTOM, CTeHKAa pora Pe3KO OTe4HA, B CJIM3HCTOM ero MHOFO JeHKY 
WHTOB, MeHbIWe MOMHONAaCTOB, COCYAbI pacliHpeHbl, OCOO€HHO B CIM3HCTON, Pj 
MeCTaMH HaOwIOMaloTCa MewIKHe KpoBon3iuaAHUuA. Uepes 24 uaca umeeTca HeKpd 
CIMSHCTOM, OTTpaHHYeHHbIM WHPOKOH 30HOH MH*UALTpaluu U3 NoWwMMOpdEHt 
ACPHbIX JICEHKOMUTOB, KPYNHbIX OMHOAMePHbIX KJeTOK WH AepHoro pacnapis 
MecTaMH JlOXOAMeH MO MbIledHOrO cod. Berpeyarorca TakxKe HeOosbIIH 
yuacTKH yieseBlueH CIH3MCTOH, BbICTAHHOM IMHTeMHeM H COfepxKalleh xemesH 
K 3—5 HAM HeKpoTHYecKaA CIM3HCTad MHpUALTpUpOBaHa MIpeuMyLyecTBeHt) 
OHO ep HbIMH NOHOIACTH YeCKHMH KJIETKAMH, MHOPHe 3 KOTOPHIX MOABepraroTG 
rud6eiu. B rayOokom coe ciH3HCTOl — BbIPaxkeHHad npomudbepanusn coequHll 
TeJIBHOTKAHHBIX KJICTOK; HeEMOCpeACTBeHHO NO yaacTKaMu HeKpo3a — HeOodi 
ImHe KOM¥eCTBa Makpodaros. Ilocme ornafqeHuA HeKPOTHYeCKOrO COA U3 C 
XPAHHBIUMXCHA CAMHHYHbIX Kees UCT SIMTEMU3ZALUA MOBEPXHOCTH; OHOCIMOI 
HbIM MIaCT H3 HU3KO LMPPepenMpOBaHHbIX SMMTEMMAJbUbIX KICTOK BBICTHNAd 
COCNMHHTCIbHYIO TKaHb, MECTAMM PaCTeT MO NOBEPXHOCTH OCTaTKOB HeKPoO3 
moypactaeT Nok HUX HW MPOHMKaeT B WeH Cpequ HeEKPOTMYeCKHX MACC. Keron 
STMTeIMAIbHOrO TylacTa — HeMpaBHJIbHOH ChopMbl pasIM4HOM BeENMUIHHBI: Soul 
me YacTbIO M OHH KPYNHbI, BbICOKH, aNMKaIbHaA YaCTb UX BHIMyKNa, Mpord 
nlasMa Oa30pvJibHa, Menucra. Aqpa KMeTOK KPYIHbI, OnesHbI, WexKaT Ha pag 
JIMTHBIX YPOBHAX, HepeAKO B aluKasIbHOM YaCTH KMeTKM, MMerolleH SOynaBd 
BAuy!O opmy. Mectamu KslerKu OOpasyioT B IacTe ABYSepHbie cTpyKTypH 
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To owucTuBuieiica or HeKposa TIOBEPXHOCTH COeCAMHHTeEIbHOM TKAHH SNMTeIMH 
PacTeT JOBOJIbHO POBHbIM MJIaCTOM; eCJIH Ke Ha eFO MYTH BCTPeyaloTCA OCTaTKU 
HE€KPOTHYECKHX MACC, TO IPH HX OOpacTaHHH SMUTeMaJbHbIe KICTKH CABUTAaIOTCA 
HJIH HaCJlavBaloTca pyr Ha Apyra, oOpasyx Oecnopa,OdHbIe MHOPOKJIeTOUHbIe 
HarpoMoxjenua (puc. 4). K 10 quo pacniaBjleHuaa HeKpoTH4ecKaa CAM3HCTAaA 
OKa3bIBacTCA OTTOPrHYTO Ha BCeM MpoTsxKenuH. TIpocger pora orpanuyen 3pe- 
JOH TpaHYJIAWHOHHOH TKaHbIO, OeAHOH KeTKaMH, COfepxKaleli MHOFO KoOJJa- 
TEHOBbIX BOJIOKOH, MOBCIOAY BbICTIAHHOM SMMTeIMaJIbHbIM NWacTOM H3 KyOuye- 
CKHX HJIM HM3KHX MpH3MaTHYeCKHX KJIeTOK, COfep»xKaulux MUTO3bI. Mecramu 
BCTpeyalorcaA HeOOJIbIIMe BbIPOCTbI H3 MOJIOMOl COeMHUTebHOL TKAHH, Kyya 
€ MOBEPXHOCTH MPOHNKAalIoT TAXKH HW TPyOOuKH M3 SMHTeHAIbHbIX KJICTOK. 

Taku o6pasom, id pora MaTKH XapakTepHa ObicTpas 3/IMMHHALLMA NOBpex- 
AaiouluxX BelLeCTB H HEKPOTHYCCKHX MACC, H3 MpocBeTa, a TakKe ObICTpoe Teve- 
HWe BOCHaJIMTeJIbHOrO Npowecca H pereHepallHH CNH3HCTOM C BOCCTAHOBJeHHeM 
ce CTPYKTypbI Ha MeHee NOBPeKACHHbIX MeCTax H OOpa3s0BaHveM pyOlNOBOk TKAHH 
Ha Ooulee MOBpexKeCHHBIX. 

XapaktTep BochasHTebHOl peakIHH 3aBHCUT OT Npuposbl NpHMeHeHHOrO 
pasqpaxutena. [IpH moppexkAeHHu CKHNMapoM HaOMIOMaeTCA NpeHMyulecTBeEHHO 
J@HKOWUMTapHad peakilia; IIpH eHcTBHH Hosa — HaKoMMeHHe MakKpodbaroB u 
3HAYHTeJIbHOe PasBUTHe TpaHyJIAWHOHHOM TKaHH. 

_ [pu xelicrsuu o60nx pasqpaxurTeseli BOSHHKAIOT BOCIAHTeIbHbIe MU pere- 
HepaTOpHble PaspacTaHHA SMUTeMHA, WudpepeHuUpylouluecA 3aTeM B SIMTeMHH, 
CBOHCTBEHHbIM SHAOMCTPHIO. ONUuTeMMM, BbICTHMAIONIMH NOBepXHOCTb. MOMOZO“ 
COCMHHTCIbHOM TKAHH, OOpasyeT MOrpyXKHble BpacTaHHA c Mocmexyromlen Audp- 
pbepeHUHpoBkoli ees, Kak 3TO NoKasaHo B.T. Tapmunpim u quia APyrux BUOB 
snutTeiua (7). B yaacrkax, re SIMTeMaIbHbIM MacT HapactTaeT Ha PuOposHyt0 
[KaHb, KeJlesbl He OOpa3yiorca. 

JA SMuTeIMA MATKU, yTpaTuBlero AudbepeHuMpOBKy B Mpowecce perene- 
DallHH HW BOCHAJIMTeJIbHbIX paspacTaHHH, XapaKTepHbl MOMHMMOpPu3M Kak OT- 
[CJIbHbIX KJIETOK, TaK HM BCero slacTa, YTO BOOOMe CBOHCTBeEHHO, NOBAAMMOMy, 
DacTYWeMy WesoHepposxepMambHomy amuTenuio (1,35). 

CrpoeHue 3IMTeIMasIbHOrO TlacTa B M3BeCTHOM Mepe 34BHCHT OT XapakTepa 
1OqIexKalleH TKaHH. Tak, MHOrOpAHble KJIETOUHbIe HAPPOMOKACHHA BOSHUKAIOT 
IpH HapacTaHHu MwacTa Ha PbIXJIble THOMHbIe MACCbI; WIacT W3 YIIVJIOULeHHbIX 
ANH BepeTeHOOOPa3HbIX KJICTOK HaGwOMaeTCA IPH HapacTaHHH Ha MVIOTHBIM cy6- 
TpaT (puOpuH). 


VucruryT 9KciepuMeHTasIbHOH MeIHIMHEI Ilocrynuuio 
Akajlemuu MequuMHCKHxX HayK CCCP 9 III 1956 


WUMTHPOBAHHAA JIMTEPATYPA 


10, 0. fanyecran, Apx. 6uon. nayx., 38 (1935). *# B. FT. [ap mun, Bocna- 
IMTeJIbHbIe PaSpacTaHUA SMMTeUA, UX OMOJOrM4eCKOe 3HAYeHHe HM OTHOWEeHHe K NpoOseMe paka, 
939. ° 3. II. Kemxosa, M3menenua marounoro SIuTeMUA KpomMKa pH OepemeHHocTH, 
Iucceptauua, JI, 1946. 4M. A. 3axapbespexkaa, Apx. Onon. HayK., 51 (1938). 
B. E. Wsm6aa, Apx. 6uon. nayK, 38 (1935) 6H. Koniges, Cbl. f. Gynakol., 
05, 286 (1933). 7R. A. Tschertok, Arch. f. Gynankol., 154, 492 (1933). ® Bur. 
lard (uur. no (’)). 
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Jloxnaagn Akayemunu HaykK CCCe 
1956. Tom 110, Ni 4 


PEE THA 


WH. M. CYPHKOB 


O COCTABE NONYJIAWHH PKK MO CAMOMEPTHJIBHOCTH 
COCTABJIAFOWIUX EE PACTEHHU 


(ITpedcmaeneno axademuxom B. H. Cyxauesoim 21 V 1956) 


K HacTosulemy BpeMeHH ycTaHoBJeHO (11%), YTO NONyAAWHH PKU COCTOAT | 


U3 pacTeHHii, pe3KO pa3sJIMYaIOWMXCA MexkLy coOoK NO caMo*epTHIbHOCTH, KOTO- 
pas Kose6netca oT 0 u nouTH Yo 100%. OgHako OTHOCHTeJIbHO OObeMa, 3AHHMae- 
MOro B HONyJAWMH rpyunaMu CXOHbIX NO STOMY NpH3Haky ocoOeH, MMeIOTCH 
O4eHb IIPOTHBOpeuHBble JaHHble. BOMbUIMHCTBO ABTOPOB CKJIOHACTCH K MHCHHIO, 
YTO CAMOCTEPHJIbHbIe H HHSKOCAMOePTHJIbHble pacbl MpeoOsayaioT B NOMYyJIAWHH, 
a BbICOKOCaMOtepTHJIbHbIe paCTeHHA BCTpeyaloTcA B Heli pexe Bcero (4,5,8,10,12), 


C 9THM TeCHO CBA3aH BOMpOc O JOMHMHHPOBaHHH *akTOPoOB, ONpeAeJAIOWLHX OT- | 


HOMeHHe p2XKH K CaMOOMbIIeHHIO. HaOm0eHuA 3a NOBeJeHHeEM NOTOMCTBA HHILYX- 
THPyeMbIX PaCTeHHH MIPHBeJIH K BbIBOAY O JOMHHUPOBaHHH CaMOCTepHJIbHOCTH 


(4,4). Ognako ruOpuyonoruyueckui aHasus (5,15) aeT cepbesHbie AOKasaTeJib- | 
CTBa IIpaBHJIbHOCTH TOUKH 3peHHA O JOMHHHPOBaHHH BbICOKONH (bepTHJIbHOCTH 


(cm. Taxixe. (t2-*4)). 


B HauiMx onpiraxX MO HHUYXTy px, cTaBuBINxcA Ha IlereprodcKou 6a3e | 


Buonoruyeckoro uuctrutyta JleHuurpafcKoro yHuBepcuTeTa, B KaveCTBe HCXO]- 
HOrO MaTepHaJla HCHOJIb30BaJICA OSHMBIN CopT BaTKa, OOpa3ibl CeMAH KOTOPOrG 
Obl Nouyuenbl Ha JlenuHrpayckoH cesIeKUMOHHOM cTanWwMu B Cylige, a TakxKe 
OT JPpyrHx CeJIeKUMOHHDIX CTaHyui Copetckoro Coro3a. Mbt cpaBHuBasiu moBeye- 
Hue BaTKH H3 pasHbIX MeCT peNpoOwyKUHH NO MpusHaky camModbepTHJIbHOCTH. 
TIpopoqusoch TakxKe H3yYeHHe BINAHUA YCNOBMK APOBHSAaLlUU HW pasMUHBIX (o- 
HOB yOOpeHua Ha 9TOT NpHsHak. B pesyabTaTe unyxTa copta Batku B 1954 u 
1955 rr. c H30SUHeH OJMHOUHBIX KOJIOCbeB B NepraMeHTHbIX H3O0JIATOPaX Mbl 
BbIACHHJIM, YTO YCJIOBUA BererallHuM CyWeCTBeHHO He 3aTparuBaloT camocep- 
THJIbHOCTH TONMyJAWHH px. PasmmuHe NO MecTy pelposqyKUMH Takxe He 
OKa3aJIO KaKOro-sIMOO 3aMeTHOrO BJIMAHHA Ha IIpH3Hak camodbepTHbHOCTH 
copta. [Ip sTom Obiia sameyeHa JIOOONbITHAA 3aKOHOMepHOCTb B COOTHOIIe- 
HUM CTePHJIbHbIX H (pepTHJIbHBIX KOJIOCbeB, KOTOPad Ha Halll B3PIAN, 3acwyxKU- 
BaeT C€pbe3HOrO H3yYeHHA. OObeqMHYB JlaHHble, MOJyyeHHbIe Ha MHOrHX 
eAHKaX B Pa3HbIX BapHaHTaX ONbITOB H HavMeHee NOMO3peBaeMbIe B  BO3- 
MOXKHBIX OWMOKAX 9KCepeMeHTa (C KOTOPbIMH BCerja B TOM HIM MHOH Mepe 
MpHXOMTCA UMeTb JeJIO IPH H3O0IAUMH PX), MbI NOJyYHH BOSMOXKHOCT 
TIPOBeCTH aHaJIM3 JOCTATOUHO OOJbWOTO KOMHUeCTBA JaHHbIX, MO3BOAIOULerO 
C BbICOKOH CTeM€HbIO BEPOATHOCTH TOBOPHTb O JOCTOBePHOCTH MoOJYyYeHHBIX 
pesyubpTatos. B tTa6n. 1 mpeqcTaBueHbl JaHHbIe O UHMCNe CTepHJIbHBIX Hu cpep- 
THJIbHBIX KOJIOCbeB Ha KaxKAOH OMbITHOM JeAHKe MH CyMMapHble NoKasaTesu. 
B rpylly CTepHJIbHBIX KOJIOCbeB MBI OTHOCHJIM TOJIbKO Te, KOTOPBIe COBCeM 
H€ 3aBA3aJIH 3epeH NOX us0msTOpoM. B rpynny ceprusibHBIX KOWOCbeB OBI 
OObeIMHEHBI BCe KOJIOCbA, UMeBINMe B pesybTaTe MpHHYyAUTeMbHOrO caMmc- 
ONbIJeCHHA XOTA Obl OHO 3epHo. 

Beero na 59 jeasHKax HamMH ObIIO “30NMpoBaHO 1473 Konoca. V3 yux 
982 Kos0Ca OKa3aJIHCb NOMHOCTHIO CTepHJIbHBIMH, a 491 uMeH 3aBa3bIBAaeMOCTb 


OWHOrO HIM OoNbivero uNCIAa 3epeH Ha KOJIOC MW COCTABIAIIN rpyiily (pepTH JIbHBIX 
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OJIOCbEB. OTHOMeHHe KOMMYeCTBA CTEPHJIbHBIX KOMOCbeB K KOJIMYeCTBY (ep- 
es paBHoe 982 : 491, B TouHocTH cooTBeTcTBYyeT IIPOCTOMY OTHOLICHHIO 


Beuyy Toro, ¥To Avid CYMMHpOBaHHA MoKasaTesell Hamu ODI B3ATEI pesyuJib- 
ATHI PaSJIHYHbIX ONBITOB, MPeNCTABIAMOCb HEOOXOAMMBIM IIPOBePHTb, ABJIACTCA JIM 
OBeMCHHE NONYAUMM P2KH CXOMHBIM Ha BCeX [eIMHKAX HJIM MMCIOTCH pe3KoO OT- 


MUHbIe BAPHAaHTbI, OTBETCTBEHHbIC 
4 HapylWIeHHe BO3MOKHOFO MeH- 
eJIEBCKOrO OTHOWeHHA. J]a cTa- 
ACTHUCCKOrO CpaBHeHHA oKa3a- 
eJIeH MbI BOCIOJIb3OBaJIMCb MeTO- 
om x*. B WaHHOM culyyae 4HCO 
reieHe CBoOogbI m = 58 u y2= 


Ta6auna 1 


CooTHomleHHe YHCwIa CTepHbHBIX HW (bepTHJIbHbIX 
KOJIOCbeB IPH H3O/JIANHH pxH copta BaTKu Ha 


PaSHbIX ONbITHBIX JeJIAHKaX 


- 61,425.  Bocnonpsosasuuch a | 3 : a | & 
OpMyJIOH pacuetTa JOCTOBepHocTU g.| 8 5 is é 2 5 3 
a3HHUbI JIA cyyaeB C YHCJIOM Shee I exten e s oem ae ee 
Telleneli cBoOoynr Govee 30, MbI ee ee ee 4 SPE aes 
onysnnn VY 2y2—// 2n—1=0,37, 
TO 3HAYHTeJIbHO MeHbie 2. TakuM 1 a fia) 40 30) 91°20) | 10230 
OpasoM, MMeeTca BbICOKad cTe- : 10 | 10 | 20 |) 31 | 22 | 8 | 30 
€CHb JOCTOBEPHOCTH OTCYTCTBUA 4 4 ; Fr = ic i aa 
a3HHUbI B NOBeeCHHH PX copTa 5 6 | 4 | 10 34 | 24 6<}) 30 
ATKH HA Pa3HbIX JeJIMHKAX OMIbI- Cigid4e if Ger [p20 35 | 20 | 10 | 30 
OB, ITO MO3BOUIAeT HAM C NOHOL “ : an Be a ru 30 
BEPE€HHOCTbIO OllepHpOBaTb oOb- 9 16 14, 30 38 i 8 SF 
JMHCHHbIMH TOKasaTeJIAMH. ALOT |e19) ese 30 39 6 2 8 
Uro KacaeTca NoJlyyeHHOro OT- 14. 4021-18 | 29 AO} AS" Td )) 30 
oluleHHA 2:1, oTmHuarolleroca 3 i a os is i 2 a 
T OObIYHOrO MeHJeueBcKoro 3: 1, pe ate Pigeon Zee Wd 6 | 20 
O HaM KaxKeTCA BO3MOXKHDIM BBI- Wa | ges a 28 4h 13 eZ, 
BHHYTbCJIeqyIOuly1o PHMoTe3y WA £6 120, [10 12305 Wy 45 Baie 4a 10 
Pe ceiccioro. (bakTa. He ee AT AS 28.9.) 119 2 Chiou 
18 AS |) WP 30 47 u 3 10 
adCb BOIIpoca O TreHeTHYeCKOM 19 | 241 9 | 30 48 “ete l41 S56 
IpeyeeHuu pasiuunl B CTeneHH A) 260 Wh 401.530 4oe (at 45" 130 
AaMO*EPTHJIBHOCTH, M€XaHH3M KO- es 04 ie a 2 a Fi a 
9) 
oporo, BepoOsATHO, jocTaTOUHO petal sal lar anlar 52 | 14 | 16 | 30 
JIOMeH, Mbl IIPHHHMaeM, UTO Ca- 94 | 17 113 | 30 53 | 23 7 | 30 
[(OCTEPHJIBHOCTb Y PpxKH IPH Ckpe- 25: 18. | 42 30 ee fe i. oe 
MBaHHH JOMHHUpyeT Haj CcaMo- 26 | 20 | 10 | 30 7 
es edoctbio te ete meine ei Atlee at ae So ee ia 
28 Ae MW AV 29 o7 21 9 30 
O BTOPpOM rvOpuHOM NOKOJIeHHH 99 | 22 | 8 | 30 58 | 24 B30 
| OTHOWICHHH TOJIbKO 3THX JBYX 5G 2 9 | 30 


JbTepHATHB UJeT Mo OObIYHOK MO- ae eg ele 
ornOpuyqHon cxeme. Tak Kak B Ile- Beero | 982 | 491 |1473 
eKPECTHO OMBbIJIAIOMeHCA NONyIA- 
HM pH HOPMaJbHOM TOBesqeHHM PakTOPOB OM*KHO HaOMOLaTbCA COXpaHeHue 
HOTO HW TOrO xe reHOTUMMYeCKOrO COCTaBa B pe NOKOseHHH, Mbl MOrIM Obl 
*KUaTb HaMuMA pacteHuli c Tpema reHoTunamu: AA (yepes A MbI yCJIOBHO 060- 
Hauaem (bakTop cTrepusbHocTu), +2Aa (4epes a MbI OOO3HaYaeM chakTOp CaMO- 
JePTHIbHOCTH, aJeroMop*ublli mpembiymlemy), -+-aa mpH AByx tenoTunax: 
TePHJbHbIe HW (epTHJIbuHbIe B OTHOWeHUH 3 : 1. C MepBoro B3riaa MOKHO ObIJIO 
bI IPeANOMOKUTh, YTO BCMeACTBHE HAMMYNA WOCTATOYHOTO KOJIMYECTBAa MIOC- 
OMMPUKALMU CTePHAbHBIX PacCTeHHi MpOMCXOAMT CBU COOTHOICHHA, HO 
ora MbI CKopee OOHapyxXuIH Obl B MoNysAAH 060e [poOHOe OTHOLIeHHE, HO 
e Takoe TOUHOe 2 : 1, KAK HaGmMOJaOCcb B Hallux ONbITax. OveBU HO, ITO 3eCb 
MeIOT MeCTO KakHe-To reHeTHyecKkHe UpHanHb!. Mpi mpeqnouaraem, YTO pacTeHHA 
enotuna AA B nonyaAluu OTCYTCTBYIOT HIM, 10 Kpalinel Mepe, UrpalcT B HeH 
[anO3aMeCTHY!0 POsIb. Tora Bce HIM MOUTH BCe CTeEPHJIbHbIe pacTenHA o6sayaroT 
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reTepO3MroTHbIM reHoTHnoM Aa, HM B COCTaBe MONY SAW HMeIOTCA (Ba THMAa OCO 
6elt: 2Aa-+-aa B cooTHouieHHH 2: 1. Bo3moxKHO, YTO COUeTAaHHe AByX (akTOPO! 
crepHuibHocty AA oKas3biBaeT JleTaIbHoe JelcTBHe Ha pasBUBaloulylocd surory: 
KocBeHHoe NogTBep2KeHHe Halla TOUKA 83peHHA HaXOJUT B TOM (ake, YTO y PXE 
HaGsOfaeTCA SHAYMTeCJIbHbI MpOWeHT YepessepHHUbl, HHOrAa MpeBbIilalolulnk 
95%. Ero OObaACHeCHHe TOJbKO BJIMAHHeM HeOaronmpHATHBIX NOPOAHbIX YCOBUL 
BO BD€MA [BETCHA HECKOJIbKO HaTAHYTO. Mmeiorca aHHble, YTO y PX 3HadH- 
TeJIbHOe KOJIMYeCTBO HAYaBLUAX Pa3BUTHe 3MPOT Ha Pa3HbIX 9TaMax 9TOrO pa3BH- 
THA 3aMHpaeT HM 3apOsbIL He OcTHraeT spesoro cocroaHuA (1%). BosmozkuHo, 
uTO HO Kpalineli Mepe YacTb NOAOOHbIX 3HroT OO/IagqaeT renoTumom AA. Bes com: 
HCHHA, Halle MpeAMOOKeHHe ABJIAeCTCH BeCbMa CX€MATHUHbIM HU, BepOATHO, 
OUCH MPHOJIH3HTeJIbHBIM OObACHCHHEM NOwyYeHHOrO (pakTa HU TpeOyeT TiaTedb- 
HOH SKCHeCPHMEHTAaJIbHOH TIpOBepKH. . 

Y Hac HMelOTCA HeEKOTOPble, IpaBsa, HEMHOPOUMCJeHHbIe JaHHble O COCTaBE 
MONYAAUHH AByX JpyrHX COpTOB pXKH B OTHOMeHHH H3y4aemoro MpH3HaKa. 
Tax, B 1954 r. npu us0msuuu 200 KosocbeB ApoBOH px IleTKyccKan, cemeHa 
KOTOPOH ObluIM MOyveHb! Ha JleHHHrpaycKol CesIeKUMOHHOM CTaHuMH, 137 KOMOCb- 
eB win 68,5% OKa3aHCb MOJHOCTbIO CTepHJbHbIMH, a 63 umn 31,5% — dep- 
THJIbHbIMH. JlaHHOe OTHOWIeHHe Tak2%ke JOCTOBepHO He oTsIMYaeTcA OT 2: |. 
x? B 9TOM culyyae paBeH 0,308, 4TO IpH 4NCJIe cTeleHel CBOOOJbI n = | cooTBeT- 
cTByet 0,70 >P >0,50. B 1955 r. Tor xe copT Jad NpH H30nAWHH 20 OTe bHBIX 
kKomocbes 14 uu 70,0% crepHsbHbIX H 6 HAN 30,0% cepTHIbHbIX, YTO TAK 
HOCTOBepHO He OTMMUaeTCA OT NosyYeHHOrO COOTHOWeHHA. AHaJOrH4HO Bela 
ceOa spopad poxb JlenuurpaycKand (ceMeHa NouyueHbl TaM xe), KOTOPaA H3 
20 u30MpoBaHHbIx B 1954 r. KomocbeB Jana 13 uM 65,0% cTrepHbHBIX H 
yuu 35,0% cepTHibHbIxX. Takum oOpa3oM, Mbl H Ha Apyrux copTax nowy4HE 
CXOJ[HbI€ C TIPHBe/eHHbIMH BbILe JaHHble O cocTaBe NonysawuH. Beposruo, 
HaCJI€CTBEHHBIM MeXaHH3M CaMOepTHJIbHOCTH yY MHOrHX COpTOB Takoro Mepe= 
KPeCTHHKa, KaK POKb, OCOOCHHO B YCJIOBHAX BbIPALWIHBaHHA COPTOBbIX MOCeBOE 
IPH OTCYTCTBHM IIpOCTPpaHCTBeHHOH H30JIANMH, OJMHAKOB. 

Kak yxKke oTMe¥eIOCb BbIIUe, HAMM B rpymmy depTHJbHbIX KONOCbeB OblIy 
OObeHHeHBI Te, KOTOPbI€C HMCJIH XOTA Obl OHO 3aBA3aBeeCA MPH H30/ALMH 
sepHo. IIpu 9Tom oka3asiocb, TO B Honynauuu BaTKH MpHcyTCTByIOT pacTeHuA 
KaK C HH3KOH CaMOepTHJIbHOCTbIO, TaK HM C JOCTATOUHO BbICOKOH, AOCTHTalolel 
25 3epeH Ha Koloc. CpeqHee UMCJIO 3epeH Ha KOIOC Up H380NANuU 1473 KOMOCbeR 
HalijenHo paBubiM 0,77. Cocras nonyaauun BaTku B OTHOUIeHHM MpH3Haka CcaMo- 
(epTHIbHOCTH ObI CreqyIouMH: 


Uucsio sepex Ha Kosloc 0) Lec Oe OG, 
Mveno KONOCbeB 2. = « 982 295 82 39 22. 21-7 


MoxkHOo OTMeTHTb, YTO B rpyne MepTHJIbHbIX KOMOCbeB HaHOouee 3aMeTHYIC 
pomb (295 konocbes u3 491) urpator KomOcba C HaMMeHbUIeli depTHJbHOCTHIO, 
a WMeHHO: | 3epHo Ha kosoc. Jlanee B yObIBaloulHxX KOMUeCTBAaX pacmouaraiorca 
rpyNllbl KOOCbeB Cc (PepTHbHOCTHIO 2,3, 4 4 Gomee 3epeH. [pynua c ceprusb- 
HOCTbIO 20—25 3epeH Ha KOJIOC TpefcTaBlena 6 KOJIOCbAMH, 4TO CocTaBAAeT 
okoo 1,2% or o6ukero uNcna cbepTHbHDIX KONOCbeB uU OKONO 0,4% oT Bce 
CYMMbI H30JIMPOBaHHbIX pacTenui. B uncue sTHx 6 HanGosee BEICOKOepTHJIb- 
HbIX KOJIOCbeB HaMH ObiJIM OOHAPy2KeHb! 2, aBUIHe TObKO CBeTOOKPalleHHble, 
*KEJITHIC 3CPHOBKU. Y P2KH SeJeHOSeCPHOCTh AOMMHUPYeT Hal *KeJITOSepHOCTHIO, 
H XKeJITOSePHble M0 (PeHOTHMY pacTeHHA ABJIAIOTCA PelleCCHBHbIMH TOMO3HTrOTaMH. 
Beakoe nepeonblienve STHX pacTeHHit C 3e1eHOsepHbIMH (POpMaMH, MbiJIbIla KOTO- 
PbIX Bcerja HMeeTCA B BOSAYXe BO BPeMA I[BETCHHA NOMNYAAWHU, aeT 10 Kpalinett 
Mepe HeKOTOPOe KOMMYeCTBO KCCHHMHbIX, TEMHOOKPaLIeCHHbIX 3epHOBOK. [lovy- 
TCHHE MPH H3OJAWMH TObKO KeJITOOKpalieHHOro 3epHa FOBOPHT O TOM, YTO 430- 
JAMA B ITOM Cily¥ae OKa3zaaCb NOJHOCTbIO 9*pPeKTHBHOM, H MbI He HMeJIM CuMy- 
JAH CaMOPePTHIbHOCTH, C HaJIMYWeM KOTOPOM NPHXOMHTCA CUHTATbCA B OMbI- 


TaX 0 HHILYXTY p2xKuH. STO MO3BOAeT HaM C YBepeHHOCTbIO YTBEP*KaTb, UTO pac- 
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TeHHA C CaMOepTHJbHOCTHIO NopsAAKa 20—25 sepeH Ha KOWOC JelCTBUTeJIbHO 
NpUcyTcTByioT B NonyiAWuu Barku. TopoputTb 0 HaIHYHN B Hel Oovlee BLICOKO- 
CaMOepTHJIbHEIX ocoOeH MoKa HeT HHKaKHX OCHOBAaHHii. 


JlenHurpaycKHl rocyapcTBeHHbIi YHHBepCuTerT ; Ilocrynuno 
um. A. A. )Kyanopa 21 V 1956 
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Jlokxaynn Akagemun nwayrk CCCP 
1956. Tom 110, Ne 4 


THAPOBHOJOLH A 


H. T. BHHOFPAXOBA 


HEKOTOPbIE 3AKOHOMEPHOCTH BEPTHKAJIbHOrO 
PACIPEAEJIEHHA ABHCCAJIBHOM OHHOM ®AYHbI MHPOBOTO 
OKEAHA 


(ITpedcmaeaexo axademuxom E. H. Iaenoscxum 26 IV 1956) 


Bonpoc 0 BepTHKaJIbHOM pacripeseeHHH rryOOKOBOAHOM (bayHbl, O HaJIM4Hu 
WIM OTCYTCTBHV 30HAJIbHOCTH B ee pacripeseueHuu uO rpanullax Mexjly OTeJIb- 
HBIMM 30HAMH TOJHUMaJICA B JMTepaType HeOHOKpaTHO. 

Try6okopojuan (bayHa, BepXHAA panna pacMpocrpaneHuA KOTOPOH mpo- 
BOJMTCA Pa3JIMUHbIMH aBTOpaMu Ha ruyOuHax oT 200—400 yo 1000 M, jenutes 
OObIMHO Ha (bayHy OaTHaMbHO MIM apxuOeHTaIbHOU 30HbI WH aONCCaJIbHOM 3OHbI. 
[Tpanula Mexyy 2THMH JBYMA 30HaMH pa3JIMYHbIMM aBTOPaMH MpOBOAMJIaCb Ha 
pasmMuHbIx rayOuHax 1000 m (24,15,17,2°), 2000 m (4,5,1°,26,19), 2560 m (28) u 
3000 m (°,°, 12). OqHako ene OKMaH (1°) noqGepKUBadl, YTO TOMOReHUe STON rpa- 
HMIbI OUCH OTHOCHTEJIbHO: Tak Kak CMeWHaJIbHbIX HCCIEMOBAHHH JIA ee OMpeese- 
HUA He MPOW3BOUIOCb MW He CYMLECTBOBAJIO laxKe KPUTepUA JA STOO. OcTaBasica 
OTKPBITbIM BONpOC HO TOM, CYIMIeCTByeT JIM BOOOMIe HepaBHOMepHOCTb B CMeHe 
cucTeMaTHYeCKOrO COCcTaBa TITyY6OKOBOHOK tbayHbl 10 BepTHKAaJIH, WIM STH U3- 
MeHEHUA MPOHCXOAAT MOCTeMeHHO HW TAKUM OOpa30M Kakas Obl TO HU ObIIO OaTu- 
MeTpHYeCKad 3OHAIbHOCTb TyOOKOBOAHOK dayHbl OTCYTCTBYyeT. 

Mb! T1pousBeIM aHaJIH3 BEPTUKaJIbHOLO paciipeesIeHHA HEKOTOPHIX rpyrn Gec- 
IOS3BOHOUHDIX XXHBOTHBIX: Spongia, Coelenterata, Crustacea (Cirripedia, Isopo- 
da, Decapoda), Pantopoda, Echinodermata (Asteroidea, Echinoidea, Holo- 
thurioidea, Crinoidea) u Pogonophora. 

Ilo sruM rpyrmaM Obl COOpah 10 BO3MOXKHOCTH BeCb MMECIONMMMCA B MAPOBOT 
JIMTepaType MaTepHaJl O BEPTHKAJIbHOM paciipeeseHuu UX ryYOOKOBOJHbIX Npej- 
cTaBUTeJeH, OONTaIOWIMX Ha riyOuHax GComee 2000 M. Bcero 6pim0 paccmoTpeHo 
pacupexesenue 1144 Buon. 

U3 rpaduka BepTukasbHOro pacmpeseseHuA TuyOOKOBOAHbIX KMBOTHDIX 
(cm. pc. 1) BUAHO, UTO OOmee KOMYeCTBO BUAOB Ha rtyOuHax Gosee 2000 m 
OBOIbHO Obicrpo yOblBaeT c TwyOvHOM BOT Wo 6000 M, rae HaOmofaetca 
peskul NepeioM B xOje KpHBoli; Huxe 6000 M BHOTh JO MaKCHMaJIbHbIx 
oOculeqoBaHHIx ry6uH (10300 M) uncno BuyOB yMeHbIaeTCA OUeHb He- 
3HAUHTeJIbHO. 

CocraBJIeHHble HAMM rpadukv BepTHKasbHOrO pacpeseeHHA BUOB, posoB 
M CeMeHCTB TIyOOKOBOJHbIX XXMBOTHBIX CTPOHJHCb TaKUM OOpa30M, 4TO Js 
KaKOM Ppynlbl, NOMHMO OOmlero UNCNa BUOB B KaxKJOM 500-MeTpoBomM cJ10e 
OT NOBEPXHOCTH JO MpeesbubIX ryOMUH ee OONTAHHA, YKA3bIBaOCb TakxKe Vi 
YHCIO BUOB, MMCIOMNX B aHHOM CJlOe BeEpXHIOIO HM HYKHIOIO rpaHully CcBoero 
OOUTAHHA, T. €. UUCO HCYeSAIOLIMX WIM BHOBb MOABJISIOMMXCA Ha STUX ryOMHax 
BUOB. Okasalocb, YTO NO Mepe yBerMYeHHA TYOUHbI BUOBOL CocTaB H3Me- 
HAeTCA He MOCTeNeCHHO, a Ha ONpefeNeHHbIX YTwyOHHAaX pe3KO BO3spacTaer 
Kak YHCJIO BHJOB, MMCIOWMX 3/eCb HH KHIOIO PpaHully cBOero pacnpocTpanenus, 
TaK M YMCO OoNee TAYOOKOBOMHBIX BUOB, He MOMHUMAIOINHXCA BbILNe JaH- 
HOM TvIyOMHbI. SaMeyaTebHO, UTO KPHBbIC «NOABMAIONIUXCH» HM «uCue3aIO- 
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WIMX» BHAOB HAyT MOUTH NapaeibHO HM WX MaKCHMyMbl COBMayaior 10 
ryOune. Y OoMbuIMHCTBa TpyN r1yOOKOBOAHEIX JOHHIX Gecno3BOHOUHBIX 
Takai pe3sKan CMeHa (bayHbl HaOsOJaeTca Ha ryOunHax 2500—3000 u 4000— 
4500 M. 3yecb xe y 6oubUIMHCTBa py, Kak IpaBuo, HaOwofjaeTcA WU yBeuH- 
weHHe OOmlero uNca BuZOB. Y Spongia, Isopoda u Holothurioidea peskaa cMeHa 
cocTaBa (ayHbl MPOMCXOAUT TaKxKe UH Ha rayOuHax nopayKa 6000—7000 m. 

Y pasimunbix rpynm rayOvHbl HavOouee peskoli cMeHbI (ayHbI HM BOspa- 
CTaHHA OOMlerO YHCa BUOB MOFYT HeCKOJIbKO BapbupoBaTb. Tak, y Spongia, 
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of 50 00 150 200 250 JOO S50 400 450 500 
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Puc. 1. Tpapbux BeprukabHoro pactpefemenua aOuccambHbIxX 2KHBOTHbIX. a — 

oOllee YHCIO BHA0B; 6 — 4HCO BUOB, HMeIONIX B JaHHOM CJIOe BepXHIOIO 

rpaHuiy oOuTaHHSA; 6 — UHCJIO BHJOB, HMeCIOWHX B JAHHOM CJIOe HH KHIOLO rpa- 
HUY OOuTaHHA 


Cirripedia, Isopoda, Decapoda, Forcipulata, Crinoidea u Holothurioidea mep- 
Bad OOaCTb CMCHbI (PayHbl UpHxXosUuTcA Ha riyOuHp! 2500—3000 m, a y Coelen- 
terata, Phanerozonia, Spinulosa u Echinoidea — ua ray6uHpr 3000—3500 m- 
[ny6vHa BTopoh oOjacTH TakxKe KONeOeTCA B Ipefenax or 4000 go 5000 mM. 
Hecmotpa Ha 3TH KOeOaHuA, YETKO BbIPAKeHHbIe MMKH Ha KPHBbIX, OTParKalo- 
WMX CMeHy COCTaBa *ayHbl OTAeMbHBIX py, XOpowiO saMeTHbI MH Ha CyM- 
MapHbIX KPHBbIX, B TO BPCMA KaK M@KCHMYMbI OOnLero UuCa BUOB Ha KpH- 
BbIX OTJCJIbHbIX TPYNI HMBeIMpPOBaJIMCb TIpM cocTaBsleHvH CyMMapHOM KpH- 
Bou (puc. 1). 

B Atrnmaytuyeckom, Mujuuckom u Tuxom okeaHax rayOuHbl, Ha KOTOPbIXxX 
IIPOHCXOAUT HavOoJlee peskad CMeHa BHAOBOrO cocTaBa (payHbl, IPHMepHO O]H- 
HaKOBbI. OTO JaeT OCHOBAHHe NOaraTb, YTO CYULeECTBYIOT KakHe-TO OOMMe MpH- 
UHHbI, BbISbIBAIOIUMe H3MeHeHMe COCTaBa OCHOBHOM MaccbI rlyOOKOBOAHOTO JOH- 
Horo HacesleHua BO Bcem Muposom oKkeaHe. 

Ha rayOuHax nopsyKka 3000 M ucyesaeT OoulbIOe UHCJIO BUOB, a TakxKe Po- 
JOB M jlaxkKe CeMeiicTB 2KMBOTHDIX, IUMpOKO pacripocTpaHeHHbIxX B OaTHaJbHOK 
W Jlaxke B cyOuTOpasbHOH 30Hax OKeaHa, HU NOABMAeCTCH MHOFO HOBbIX BU]OB, 
a Tak%Ke HW KPYyIHbIX CHCTeEMaTHYCCKUX py OecNO3BOHOUHBIX, XapaKTePHbIX 
TOJIbKO [WIA OKeaHMYeCKUX ryOuH Sosee 3000 M. Tak, K riyOuHam Coutee 3000 M 
lp ypoueHa OCHOBHAad Macca lIpey{cTaBuTedeli rilyOOKOBOJHOTO CeMelCTBa MOPCKUX 
3Be3y, Porcellanasteridae, ronotypul Elpidiidae u yp. Bce mpeycrapureni 
Kulacca Pogonophora, 3a ucKso0ueHveM Tpex BuoB pola Siboglinum, oOuraroT 
Ha rayOunax Oosee 3000 M un uMeloT TaM HavOoJIbUee YNCIO Haxo*wK eH 
(kak, Hanpumep, Lamellisabella zachsi u Polybrachia annulata). 

Cmeua cocrapa (bayHbl Ha rayOunax 4500 u 6000 mM MeHee sHauNTebHa U 
KacaeTCA PlaBHbIM OOpa3soM TOMbKO BUOBOrO cocraBa. []osTOMy BepXHto10 rpa- 
HUWLy aOv“CCabHOM 30HbI MbI NPOBOAMM HMeHHO Ha rulyOune 3000 m. EcrecTBeHHo, 
‘YTO 3Ta PpaHMlla He ABJAeTCA BECbMa CTPOTOH, a CYMLeCTBYeT XOPOILO BbIParKeHl- 
Had lepexoqHad oGlacTh Mexkjty OOacTAMM pacripocTpaHeHuA OaTHadbHOn UH 
aOuccabHoH dbayHbI Ha rayOunax nopsyKa 2500—3500 M. 
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Hanvuve peskO BbIpaxKeHHbIX NepexOMHbIX OONacTeH, B KOTOPbIX BU OBO 
cocTaB (bayHbI CHJIbHO MeHAeTCH, NO3EONNIO BbIJeIHTb B aOvCcasbHOM 30HE 
oKeaHa TpH MOJ3OHBI: : 

a) BepxneaOnccanbHan NoqgoHa, BepXHAA panna KOTOPOM ABJIAeTCH 
OJMHOBpeMeHHO MM BepxHel rpaHHueH aOuUCcabHOHM 30HBI, a HHKHAA TpaHula 
JI@KUT Ha TYyOHHax OKONO 4500 M. 

6) HuxHeaOuccanbHad NOs30Ha, pacmowowKeHHaA Ha rayOunax oT 4500 
no 6000—6500 m. Ee dhayna ormuuaetca no cocTaBy OT PayHb! NepBOH MOA3OHbI 
JIMIUb HANMYHEM TaBHbIM C6pa30M BYOB U peAKO POMOB, XAPaKTePHbIX TOMbKO 
naa ray6un >4500 mM. Bonee Kkpynubie CHCTeMaTHYeCKve CAMHMUbI, XAapakTep- 
HbI€ TOKO JIA STHX TyONH, OTCYTCTBYICT. 

B) YuabTpaaOuccampuas nogsona (*) Ha rary6uHax Sosee 6(000—6500 m. Mmetor- 
ca yKasanua (3,2,7,8,4), uro rmyOuHbI OkeaHa, NpeBbimaromne 6000 M, 3aceueHb! 
oco6oH, xapakTepHOH Jia HUX PayHOH, BCOCTaB KOTOPOH BXOAUT pA SHeMUy- 
HbIX POJOB MW laxKe CeMeHCTB XKUBOTHHIX. OTO MOSBOIACT MpefNONaraTb Cyle- 
CTBOBaHHe 3fecb OcOGOH, xapakTepusyromlelica Combo cTeneHbiIo OOOCOOeH- 
HOCTH N10 CHCTeMaTHYeCKOMy cocTaBy (bayHb! TsryOOKOBOAHOH 30HbI (a He MOJ- 
30HbI). OMHAKO OKOHYATEILHOE PaspeIeHHe STOFO BOMPOCa BOSMOKHO JIMIMb NOCHE 
c6paOorKku Bcero wMeromleroca cbayHucTHYeCKOrO MaTepvasia C STHX TvyOuH. 

B HacTosmee BpeMA JOBOJIbHO TpyHO CKa3aTb YTO-HOO He TOJIbKO O BO3- 
MOXKHBIX IPHYWHAX MpHYPOYeHHOCTH YeTKO BbIPaKeHHbIX OONAacTeH CMeHbI cpay- 
Hbl HM€HHO K rayOnHam nopsyKa 3000 u 4000—4500 m, HO u O NpwunHax Ux 
CyIlecTBOBaHHA Boobie. OObACHeHHe STOO ABJICHHA, BUAMMO, CJIeyeT UCKaTh- 
KaK B 9KOJIOFMM TIyYOOKOBOJHBIX %KMBOTHBIX, TAK HW B HCTOPHYeCKNX NPHUnHaX, 
OOycJIOBUBIUMX CYIH[eCTBOBaHve TyOOKOBOAHOH dayuHbl. 

ConocTapsgieHne rpad WKa BEpTHKaJIbHOTO pacnpejesIeHHA TiyOOKOBOAHOH JOH- 
HOW *bayHb! c runcorpaduyeckoH KpHBOH 3eMHOM KOPbI aeT OVCHb HHTepecHblt 
pesyuibTaT. OOactTH HanOoslee pesKOH CMeHbI BUAOBOTO cocTaBa dbayHbl NpHypo- 
ueHbI KaK pa3 K MeCTaM HavOosbWeH cTeneHU H3OrHYyTOCTH runcorpaduyeckou 
KPHBOH NOABOAHOM YacTH 3eEMHOM KOPbl, a TaKKe K MeCTaM TlepexoOjfla ee OT BO- 
THYTOCTH K BBITYKJIOCTH, T. €. MMeHHO K ruiyOuHam 3000, 4500 u 6000—7000 m. 
BufMMo, Ha STHX ryOUHAX NPOMCXOJAT CYIMeCTBEHHbIe, MOKA MasIO H3YYeHHEIe,. 
H3MeCHeCHHA PaKTOPOB BHELHeEH Cpebl, CBASAHHbIe C H3MeHEHVeM OO eH KOHGH- 
rypauuu Ha Mupogoro oKeana. 

Bompmoe sHayeHHe B paciipeyemeHun rstyOOKOBOAHBIX MKMBOTHBIX MMeeT,, 
BHAMMO, Tpoduyeckuh daxtop. Tak, Oxman (1°) npiranca OObACHUTb 30- 
HaJIbHOCTb BEPTHKAJIbHOTO pacnipeseeHuA TIyOOKOBOJHOHM ayHbl 30HaJIbHO- 
CTbIO pacnpeeseHuA TeooruyeckuX (GakTOPOB, B YACTHOCTH, O6eMHbIX THTa- 
TeJIbHBIMM BEMIECTBAMM SBIeMarHYeCKHX OCaKOB, BEPXHAA TpaHHlla KOTOPbIxX 
JIEKUT TpHOIH3HTeIbHO Ha rmyOuHe 2000 m. Ha ocnopaHwuM aHasu3a co- 
Je€p2KUMOTO KUUWCYHHKOB XKMBOTHBIX aJIbHEBOCTOUHbIX MOpel UH CeBepo-3arajl- 
HOH uacTH Tuxoro oKeaHa M. H. Coxonoga (*) mpvmsa xk BbIBOAy, 4TO BCe 
OCHOBHBI€ H3Me€HeHUA YAeNbHOTO 3HavYeHHA B cbayHe M COOTHOMWeHHH Tpex oc- 
HOBHBIX MHIMEBLIX TPyNNHpOBOK TsyOoKoBofHOrO OeHTOCa: cecTOHOdarosn, 
PpyHToeqOB MU MJIOTOAAHBIX TipHypoyenb! K rayOunHam 3000, 5000 u 8000 om. 
HanOovlee peskue rpaHHubl paclipefsenenus NVIeBLIX PpyNNHpOBoK rsy6oKo- 
BoqHOrO OeHTOca pacnojaraiotca Ha ruayOuHax oKonc 3000 mM nu oKosO 
8000 M, YTO xXOpolloO coBMayaeT C TPHBOJUMBIMA HaMH JlaHHBIMY Oo ray- 
OMHaX HanOosee pesKo CMeHbI TakCOHOMMYeCKOrO CocTaBa (payHbl. 

Oco6oe BHuMaHnenpuBsekaer kK ceGe TOT cpakT, UTO B aOuCCaM OKeaHa Oomb- 
Iy!0 POb UrparoT [peBHHe, IPHMMTMBHbIe pyMMbl JOHHbIX XKHBOTHBIX, TAKUX, 
Kak Triaxonida, Porcellanasteridae, Elasipoda, Asellota u ap. B Beptukamb- 
HOM paciipeyesieHHH HMe€HHO TaKHX TpyMl 2KHBOTHHIX ryOOKOBORHbIe MaKCH- 
MYMbI BbIPaxKeHbI HanOoslee YeTKO MU aOucCabHaA YacTb tbayHbl STHX rpynn Ta- 
KCOHOMHYECKH HavOoslee CHIbHO OTTpaHuvena OT (payHbl OaTnasn. 

Bce 9To 3acraBiser HCKaTb OObACHeHMe HaNMUMA 30H HanOonee peskoli 
CMeHbI (ayHbI WH B MCTOpHyeCKUX MpHuNHaX, OOycJOBMBUIMX (bopMupoBaHHe 
rsryOoKOBo,HOK (payHel. 
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MoxXHO “TIpeqnoOXKUTb, YTO 3aceeHHe OOMbUIMX OKeaHMUeCKHX ryOuH 
POVCXOAMIO HeEpaBHOMePHO, B HECKOJIDKO STANOB, KaK STO yKasbiBaeTca Boyp- 
eHom (1%) jis rmyOoxopoqubtx Decapoda. B nocmequee BpeMaA B NTepaType 
OABJIAIOTCH YKa3aHHA Ha BOSMOXKHbIe HSMCHCHHA YPOBHA OKeaHa OPA Ka ThI- 
AY MeETPOB, HauMHas Cc Mameo3on (*), YTO TakKKe MOKET MPOMHTh HeEKOTOPHI 
BeT Ha IPOMCXO*K ane 30HAJbHOCTH BePTHKAaJbHOrO pacupefemeHUuA ruty6oKo- 
OMHOM (bayHpl. 


Unctrutyt oxeaHosorun] Tloctynuanot 
Axayemuu nayK CCCP 27 VIII 1955 
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Jloxaagn Akagemuu nayr CCCP 
1956. Tom 110, No 4 


9. J. MOPYXAH-BOJITOBCKAA 


HEKOTOPbIE JAHHbIE NO BHOJIOTHH LEPTODORA KINDTII FOCKB 
HW BYTHOTREPHES LEYDIG PbIBHHCKOFO BOJOXPAHWJIMIA 


(IIpedcmaeneno axademuxom E. H. Iasaoecxum 26 IV 1956) | 


1. B PpiOnnckoM BofoxpaHHsume oOuTaeT YeTbIpe BUa MpeCHOBOAHbIX 
XHUGHbIX Kulagouep — Leptodora kindtii Focke, Bythotrephes longimanus 
Leydig, B. cederstroemii Schoedler u Polyphemus pediculus (Linné). [epspr 
TPH MpeAMounTaior Melarvab; UomMemyc BCTpeyaeTca MpeHMyLleCTBeHHO & 
mpHOpexHou 30He. 

B reyenue 1952—1954 rr. HaMH MPOBOAWINCh HCCIeOBaHHA paciipefeseHu 
HM C€380HHOM JMHAMUKH JIenTosopbl U OuTOTpedeca B PHIOMHCKOM BOJOXpaHHVJHule, 
JWIA “ero HaMH OblIO CoOpaHo H COpaboTaHo OKosIO 400 mpo6 MakpomsaHKToHa., 
OcHoBHad Macca MaTepHasia CoOpaHa TopnegqooOpasHbIM MaHKTOHOYJIOBUTeJIeM 
cutempl ©. MW. BosKxa. Oto — ByuleKoMoe opy He JIOBa, B KOTOPOe B 3aBHCHMOCTH! 
OT C€30Ha BCTABJIAeTCA [a3 PaSHbIX HOMePOB: BecHOl Ooslee YaCTHIe, HaMpuMep,,| 
Ne 25, meTom HW ocenbio — NoNe 9 u 15. «Topneja» o61aBmHBaeT OoMbLIOH OObeW 
BOJbl (HECKOJIbKO KYOOMETPOB), KOTOPbIM MOMHO YUCCTb, 3HAA CKOPOCTb CyAH@ 
HW BpeMa OGOBAa, WIM ONpeeHTb TOUHO, yYCTaHOBHB B ee Kopllyce rugzposory 
yecKy!lO BepTYyLIky. 

CpaBHeHve T1poO H3 pa3sHbIX OPpyAHH JIOBa MoKasbiBaeT, TO MIaHKTOHHAas 
CeTb H IIaHKTOHOUePMATeIb HEAOMABIMBAIOT STHX PAUKOB, «TOpHeqa» ABMAeTCHA 
HaHOoslee MPHrofHolt IA COopa HM KOMMYECTBEHHOrO yueTa JeNTOOpbl U OHTO- 
Tpedeca. 

2. Leptodora kindtii Focke u Bugnt Bythotrephes Leydig mupoxo pacupo- 
CTpaHeHbl KaK B CaMOM PbIOMHCKOM BOJOXpaHHJIMe, Tak HW B Upuserarouux 
K HeMy Boyloemax: Yruauuckom Hu MsanbkKoBcKoM BO,OXpaHHulax, pekax 
Boure, Ulexcue, Mostore, 03. Besom u gp. 

Hamu ycraHopseHo, uTo B PriOHHCKOM BOfOXpaHHsuIe UMeloTca 06a Bua 
poxa Bythotrephes: B. longimanus Leydig u B. cederstroemii Schoedler, 
MIpHueM BTopol MpeycTaBieH J[ByMaA BapHeTeTamu — B. cederstroemii s. str. 
u B. cederstroemii var. connectens Lill. [Ip stom B Boyloeme BcTpeuarorca 
BCe (POPMbI XBOCTOBOH HTJIbI OT COBePWICHHO IpAMOH, XapaKTepHo pa B. lon- 
gimanus, oO Hruibl © THOMUHbIM S-oOpasHbIM M3rHOoM, XapaKTepHbIM WIA 
B. cederstroemii. Mnrepecno, uto B wiome B PriOHHCKOM BofOXpanHuaMe pe3sko 
npeoOsaqator opMbl ¢ u38rHOOM XBocToBol ursbl (B. cederstroemii), KoToppie 
MOCcTeneHHO B TeYeHHe ABryCTa HaYHHAIOT YObIBaATb HW B KOHIe MeCAILa, OCObeHHO 
B CeHTAOpe, HCYe3aIOT MOUTH COBeplleHHO, ycTyas MecTo dopmam c Mpsamoii 
ursou (B. longimanus). J[za baxta—nannune Bcex (bopm u3ru6a urubt (BUOBOTt 
IpW3HaK, KOTOPBIM ABIAeTCA OCHOBHEIM, No JIuanueOopry (1) ) u 6esycuoBHO 
Ce30HHaH JlOKasIM3aluA BuyoB Bythotrephes — HaBoqaT Ha MbICJIb, He cyule- 
CTByeT JIM BOOOMe ToObKO OfNH BU Bythotrephes, yatouquit B 3aBuCHMOCTH OT 
pasHooOpa3Hbix yCJIOBHH OobUICe KOAMUECTBO BapHeTeTOB, ABAAIOULUXCA JO- 
KaJIbHBIMH VWJIM C€30HHbIMH (opMaMH. B cBa3H C STHM IPH JasbHeLilleM H3J10- 
*KeHHK MbI He pasrpannunBaem BuyEl Bythotrephes. 

3. Jlenrojopa OuToTpetpec — JeTHHe (POpMbl, NOABAIOULHeCA B BOJOxpa- 
HMJIMIe BO BTOPOH MeKajle Masi HM HCUesaIolMe CoBeplIeHHO B KOHIe OKTAGPA — 
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Hoadpe. Or HOAOpA AO Masi OHH COBepeHHO oTcyTeTByior. Meranaynain vien- 
-TOAOpbl B Booeme B NepBble MOABAAIOTcA 10—12 Maa tipH Temnepatype 10—12°; 
_HanOovlee HH3KasI TeMMepatypa, UpH KOTOpOIi OAM pas Opi alien MeTanaymsuit 
_dentTojoppl, Obiia 8,8°. [locreneHHo, Mo Mepe MoBbIILeHHA TeMMepaTypbl, ICH 
_HOCTb JICNTOMOpPbI pacTeT, FOCTHrasd Mak- 
-CHMYyMa B Hiovle HIM aBrycte. B 1953 r. 
“MaKCuMyM (86 9K3/M°) Opi yocturnyT B20 
| Hiovle TIpH Temllepatype (Bo Bpemsa C6o- 
pa)!9°,B 1954r. Baprycte (148,7 9k3/m°) 
‘lipy Temmepatype 18°. B centaOpe unc- 
-M€HHOCTh pe3Ko MafaeT, B OKTAOpe (pH 
‘Temlepatype 7—8°), nomayarores Toub- 
KO C€(HHHYHbIe IK3EMIVIAPbI, a B HOS- 
Ope (pH TemmepatType nuxKe 5,8°) onn 
“ucuesal0oT CoBepluleHHo (puc. 1). fe Va WW hee 
ee OT Tuwamuka uncnennoctu Leptodora 
ii B PpiGuncKoM BoxOxpaHHanme B 
—4acTb BOJOXPaHHJHIULa BO BTOPOH MoJ0- 1953 (a) u 1954 (6) rr. 
BHHe JieTa. B nepBol MowoBHHe seta 
(B Mae, HIOHe H Hayase HIOIA) OHA Mpe_nounraer yCTbeBble y4acTKH H 9cTy- 
apHH, JIMLIb B HeOOJIbINOM KOMUeCTBE BCTpeyasch 3a HX Mpegenamn. B jaspueli- 
ICM OHa 3aCeJIHe€T B MACCE H OTKPbITOe BOJOXpaHHJIHIlle, XOTA B 1954 r. uncner- 
HOCTb JICHTOOpbl B yCTbAX pek (Coro- 
= IMI *u, Cutu, YUecuaspl, Bourn) B revenue 

400, Bcero JieTa TIpofosKala OCTaBaTbCA 60- 
Jlee BBICOKOH H 3feCb OTMe4eHa MaKCH- 
MaJIbHaH UYHCJCHHOCTb, Ha OTJ@JIbHbIX 
cTaHUHAX JO 836 9K3/M* (puc. 2). 

IIpu cpaBHeHHuH JHHaMHKH 4HCIeH- 
HOCcTH JIenTogoppr B 1953 Hn 1954 rr. 
(puc. 1) 6pocaetca B rasa, ITO UHCIeH- 
HOCTb JIenTogopbr B 1954 r. B nepnox 
ee MaKCHMyMa OblJla MOUTH B NosTopa 
pa3a Bplllie, vemB19531r., IpH4eM Han-- 
BbICHIHH TObeM ee U4HCJICHHOCTH: 
IpHXOMMJICA Ha KOHeIL aBrycta, T. &- 
CBHHYT Ha Mecall T03x%Ke 4em B 1953 T°, 
Kora OH MpHXoOAWICA Ha KOHeL 
HIOJA. 

BuTotpeec MoABIAeTCA B BOfoeme 
MOUTH OJHOBPeMeHHO C JelMTOROpon 8 
cepeyqune Maa (BlepBble B MpoOax 12— 
Puc. 2, Jlunamuka ancaennoctu Leptodora 16 Max), MpwyueM B Mae, HIOHe H Ha- 
kindtii BacTyapHax (@)M OTKpbITOH YacTH Yale HIOJIA, Kak UW JIelroqopa, KONIUeHT- 
Ppi6uuckoro BomoxpaHHsuua (6) B 1994 r. pupyeTca mpeuMyllecrBeHHO B 9CTYa- 

PHAX MW YCTbEBbIX YUACTKAX, 3aTEM B HIO- 
je H aBrycTe MepeMelilaeTcA B WeHTpaJIbHy!lo YaCTb BOMOXpaHHJHUla, Pe It 
ocTaeTca JO KOHUa JeTa B 3HAUHTeMbHO OOJIbIIeM KOJIMUeCTBE, FEM B 9CTYa- 
pusax (puc. 3). 

UncneHHocTb OuToTpetec B BOOeMe B 3—4 pa3a MeHbille, YEM YHCJEHHOCTE 
He€NTOJOpbl; OHA AOCTHTasa HavOoJIbIUeh BeEMMUMHbI B 1953 r. B Hioe (cpenuan 
21,4 3x3/m3) ua 1954 r. B aprycte (44,3 9k3/m*). B ceuTaOpe OuToTpedec Nona- 
jaeTCH CHHHYHO, a B OKTAOpe MH HOAOpe ucyesaeT COBEPIeHHO (puc. 4). Kak 
HY JlenTOAOpbl, MAKCHMAaJIbHbIC YHCICHHOCTH H 6uomacchl GuToTpedec B 1954 P. 
CJIBHHYTbI Ha OAH MeCAIL NO3%Ke — Ha aBryCT, NpHYeM THCeJICHHOCT 6uTOTpe- 
bec B 1954 r. B ABa pa3a Bbue, YemM B 1953 r. ry 

Takum 06pa30m, JIA Ce30HHOM AMHaMHKH o60HxX paykoB B PpiOHHCKOM BO/IO- 
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B CaMoe TellW1Io0e BpeMA, NOATBEP xX aroulHe, ATO JlenToyopa H 6uToTpedec —— ACH | 


BbIPa2KeHHbIe TeIMOMIOOMBbIe JIeTHHe (POpMbI. 


Ham npeycTaBIneTCA BO3MOXKHBIM OODACHHTb KOHI[CHTPalHlO HX B YCTbEBbIY 
yuacTKax B Hayale jeTa 3aBHCHMOCTbIO OT TeMIepaTyPpbI BOfpI. Ilo ]jaHHbIN 
T. H. Kypaunoit, pa3suuma B TemmepaType BOsbl MexK]ly YCTbeBbIMH yuacTKaME 


Ys 


100 
zo 


Puce. 3. Junamuka uncaennoctu Bythotrephes s 
actyapuax (a) Hu orkKpbiToK uacTH PrlOuncKoro 
Bowoxpanuaniya (6) B 1994 r. 


lIporpeBaHHA BOMOeMa, JeNTOopa u OuToTpedec pacipocTpaHsAIOTCA B WeHT 
PaJIbHYy!lO WaCTb BOoeMa. CyABHr MaKCHMyMa OHOMACCbI HM YHCCHHOCTH JeNTO! 
jlopbr u OuToTpedec B 1954 r. Ha aBrycT OObACHAeTCH, MOBHAHMOMY, XOJIOL 


HOH WwW 3aTAKHOH BecHoH 1954 r., 


(ryOuHoli jo 2 M) H% UeHTpadIbHOL 
yacTbio JocTuraeT 5—6° u B.1953.r 
lepxkKaslacb MPHOMH3SHTebHO 1 
20 mas, a B 1954r. coxpaHasacl 
jlaxke jo 20 unions. OuesugqHo, pay: 
KH B Havale JIeTa pa3BHBaloTcs 
Ooulee HHTCHCHBHO B  YCTbeBbI> 
yuyacTKax C Ooulee BbICOKOM TeMMe: 
paTypoli, Tem Ooulee, 4TO B 9TH 
MecTaX MHOrO OCTaJIbHOrO 300: 
IWAHKTOHA, YTO Co3aeT OarOMpH: 
ATHDI€ YCOBHS WHTaHHA 9TH 
XHUJHbIX PpaukoB. SaTem, lo Mepé 


| 


TOPMOSHBIeH MaccoBoe pa3sBuTHe ~~“ | 
sTHx TenomoOuBBIX BUuosB. B 
1953 Lr. BCKpbITHe JIbla HadaJoOcb 
B BowOxpanwiuule 20 ampelt, a 4p 
B 1954 r.—TombKo B Hatale Mat, —ag 
mpuyem vTemnepaTypa Bojbl jo 

LQ: wionn B. 1954 ©. ocTaBalacb 

6omee HH3KOH, yem B 1953 Pr. 


(B nepBoH ekaye HIOHA B 1953 r. 
—15,9°, B 1954 r. —13,8°). 


SN 
S 


VA 


Puc. 4. J[uHamuka uncienHoctu Bythotrephes + 
PplOHHCKOM BOAOXpannumeB 1953 (a) u 1954 rr. (6 


EcrecTBenuo, 4TO M MaKCHMyM pa3BHTHA JlelTOLopbl H OuToTpedec B 1953 r. 
HacTYNH B ioe — panbuie, em B 1954 r., Kora OH MPHXOAMJICA Ha aBrycT 
“YECMOTPH Ha TO, UTO CpequAA TemMnepatypa uloA B 1953 r. (19°) Obiia HHDKe Tem 


a ia Ome hana 


MakcuMaJibHan 


1 


cpeAHeMecsaAYHAA Ouomacca 


B T/M®? 
4953 r. 1954 r. 
JlenroAxoppr 0,03 0,04 
Butotpedeca 0,02 0,05 
Beero 300nmaHKTOHa 
(m0 qanHbim E. ®. Ma- 
Hy finopoit) 0,63.) 6,94 


mepatypb wioma 1954 r. (21°), a BaB 
rycte, HaoOopoT, B 1954 r. HDxKe, YeN 
Balas 

Jlenrojopa u OuToTpedbec, Tak »*«é 
Kak H OCTaJIbHOM 300NJIAHKTOH (Mo aH 
HbIM E. ®. Manyiinospol u A. B. Mona 
KOBa), B MaJIOBOAHbIA 1954 r. ator nou: 
TH BABOe OOJIbINTYIO UHCICHHOCTb, eM 
B MHoroBoyHbt 1953 r. To »*e OTHO- 
CHTCA K OHomacce. Boobie Ke 6uomaccé 
XHUJHbIX KJaqouep oO CpaBHeHHIO ¢ 
OHoMaccOH BCero 300NJIAaHKTOHA OTHO: 
CHT@JIbHO OYCHb Masia (Tabs. 1). 

4. Jlentoqopa u 6uToTpedec — mo- 


HOUMKJIKYHbIC BH]bI. CaMI{bl B BOAOCMe BHePBbIe NOABIAIOTCA B aBrycTe, HHOreé 
Bi HeOOJbUIOM KOMMYECTBE B HIONe, IpHyemM NocreneHHO UHCJIeEHHOCTD CaMILOB k 
OCeHH pacTeT H JocTHraeT MakKCuMyMa B ceHTsOpe. B oKTAOpe YNCCHHOCTb CaM- 
NOB NalaeT, HO MPOWeHT HX BMONYAAWMM WIM He MeHAeTCA (KaK y GOuToTpedec F 
1954 r.) WIM yBerMuMBaeTCA H MpeBpliiaer MpOWeHT CaMoK (y menTo,op), o4e- 
BHAHO, 3a CHET Toro, UTO CAMKH OTMHPAaIOT B macce OpIcTpee caMIoB (TaG,I. 2). 

Mbl tonpitasiucb B a6opaTopHBIx YCNOBUAX Mpoce{UTb 3a TapTeHoreneru: 
N€CKHM Pa3MHOXKEHHEM JenToyopHl. M3 autepatypbi u3BecTHO, ITO 3TH paukt 
MJIOXO TePCHOCAT MCKYCCTBEHHbIe YCJIOBHA HM MO3STOMY HX 2%KH3HeHHbI IHMK I ¥ 
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‘ 

‘MHOrHe Jipyre MOMeHTbI OHOJIOrHH Ao CHX Mop ocTaroTca HeACHbIMH. B Hawinx 
ombiTax 43 60 ocobel B3pocMBIX MeNTOLOp, CNOCOOHBIX K Pa3MHOXKEHH, TOJbKO 
2 0coOH jasiM Mo O,HOMY putvioxy, mpHuem B NepBOM CJlyuae C MOMeHTa OOpa- 

(“SOBAHHA AMI, B AMYHUNKE JO BbIXOa MONON M3 CyMKH MpoUio 7 Hel, a BO 
BTopoM 9 queli. KommuectBo aul B CyMKe y caMoK JIGUTOAOPb! KoNeOMeTCA OT 

Batoro qo 25 mr. Uactb sum B Mponecce pasBHTHA MoxeT paccocaTbca, Tak © 
“WTO HEPeAKO H3 CYMKH BBbIXOJHT MOJIO{[b B MeHbIeM KouMuecTBe. M3 28 cmyyaes 
BbIXOJa MOJIOMH H3 CYMOK B HCKyCCTBEHHBIX YyCJIOBHAX HH OHOrO pauKa 
He YyAalloch AOBeCTH Jo COSpeBaHHA MH Pa3sMHOXeHHA, HECMOTPA Ha OOMbHOe 

‘UuTaHHe H Apyrve OlarompusATHbIe yCJIOBHA, XOTA HeKOTOpble XH Gonee 
Mecstla (40 31—39 yueli), qocrurad AMHE 7—7,5 wm. 

Lacan a 2 
CoornomeHHe nom0B y JenToopbl B PpiGHHCKOM BOAOXpaHusMUe (B %) 


O02 1953" 7: 1954-1, 
Toa 
apr. | CeHT. | OKT. apr. | ceHT. OKT. womb | apr. ceHT. | OKT. 
t | | 
3 weet 65 a 06) 6 25 LOO Gieaieeal ABS 90 
Q 100 Dy | 34 | 94 79 2 94 | 79 oy 10 


5. BeneyqcTBHe Toro, 4TO JemToopa ¥ OuTOTpeec BbICaCbIBaIOT CBOIO qoopiyy, 
MO COJep2xXHMOMY HX KHIWeYHHKA MOUTH HEBOSMOXKHO YCTAHOBUTb KoJIMYeCTBeH- 
HbIt coctas mu. 143 50 BcKpBITbIX JeNTOAOp TOsIbKO Y JBYX 9K3CMIVIAPOB B KH- 
WeuYHHKe OblIH OOHapyxXeHbl Kaya KJaolepbl H OCTATKH MMrMeuTa ryasa. 
Ha6mtoqad 3a KUBbIMH PadKaMH, HaM IPHXOUJOCb BUAeTb MWHTAaHMe HX KNajo- 
Wepamu (rmaBHbIM oOpasom JlapHuAMH) HM KoNenofamu. BaxuHo oTMeTHTb HaGwIO- 
WaBuinlich HaMH CJlyyaH MMTAaHHA OuTOoTpedeca AM4UMHKaMH pbIO. Kpome Toro, 
06a padka MOryT NoeaTb oco6eH Toro xe Bua. TombKO YTO pomuBUAACA JenTo- 
fopa, uMex pasmep 1,2—1,3 mM, y2ke C NepBbIX Hel XHIHHYAET; BeECbMa Bepo- 
ATHO MO3TOMY MpeMOJIOKUTH, YTO XHUIHIC KNAaLOWUePbI B BbIEMAaHHH OCTAMbHOrO 
3OOIJIAHKTOHA HIpatoT He MCHbLIYI0 POulb, YEM PbIObI. ITO OGCTOATEMbCTBO MOXKET 
CIYXKUTb OHOH H3 MpH4MH HaOsOfarouleroca B PpiOuHCKOM BofoxpaHMuuile 
TayleHuA OHOMACCHI 300MJAHKTOHA BO BTOpOH NowoBuHe seTa (2). C Apyroit cro- 
POHbI, XHUIHbIe Kaollepbl HIpaloT BeCbMa 3HAaUHMTeAbHY!O POsb B MMTAHHH 
MOJIONH MHOFHX pbIO H TeM Ooslee B3POCJIbIX NAHKTOHOAJHBIX (CHETKA, PAITYIUKH, 
cuHua uw yp.). To gauHpim T. I]. Pomanosol, B 1953 r. B nuTaHHM MosmOAM Ccy- 
flaka menTogopa u OuToTpedbec ObluiH B UNCe BeAyUIMX (opm. 

Tlo qanupm IO. E. Jlanuna, pacnpeyeitenne cueTKa B PbliOMHCKOM Bosoxpa- 
HMJuUle B 1953 r. XOPOlio coBafaslo C paclipefeseHHeM 300NaHKTOHA BOOOLLE 
MW JeNTOAOpbl H OuToTpedeca B YaCTHOCTH, 4 MMeCHHO: B HauaJie JeTa OH KOHIEH- 
TPHPoBaJICA B IPHYyCTbeBbIX yUaCTKAaX, a 3aTeM MePeMeH{aJICA B IeHTPabHy!0 
YaCTb BOJOXPAaHUIUULA, CileyA 3a MECTaAMH HAaMOOMbINeErO CKOMICHUA STHX PadKOB. 

TakuM o6pa30M, XHUIHbI€ KJaOlepbl ABJAIOTCH JONOJIHHTebHbIM 3BEHOM 
B MHIUeBbIX [elAxX Welarvasu, YCNOKHAIOMMM KapTHHy B3aMMOOTHOIMenHH 
Me@XK]Ly pbiOamMu H WwIaHKTOHOM. IupoKkoe pacnpocTpaHeHve H MHOFOUHCJICHHOCTh 
9THX (POpM B BOMOXpaHusuMe, OCOOCHHO JeTOM, 3aCTaBJAeT OOpaTHTb ocoboe 
BHHMaHHe Ha H3y4eHve UX OnOJOrHU, YTO BCIeACTBHe CHelupuyeckoro Cnocoba 
NHTAHHA HW TpyAHOCTH HX BOCIHTaHHA B JaOopaTopuu TpebyeT BEIPAGOTKH OCC- 
6oli MeTOAHKH 9KCIePHMeHTAJIbHbIX HMCCIeOBaHHit. 


Hay no-nccemopaTebckan Onosornyeckast Tlocrynuso 
cranuHa «Bopok» um. H. A. Mopososa 13 II 1956 
Axajlemuu nayk CCCP 


WMTHPOBAHHAS JIATEPATYPA 


1W. Lilljeborg, Cladocera Sueciae, 1900. #9. ZT. MopAyxauk-Bboaros- 
exaas, JIAH, 94, No 2 (1954). 
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Woxsagm Akayemun nwayx CCCP | 
1956. Tom 110, Ne 4 


| 


M. H. COKOJIOBA | 


O 3AKOHOMEPHOCTSX PACNPEJIEJIEHHA PJIYBOKOBOAHOLO 
BEHTOCA. BJIMNAHWVE MAKPOPEJIDE®A HM PACTIPEJEJIEHH 11 B3BECH 
HA NIMUWEBbIE FPYMMAPOBKH JOHHbIX BECIOSBOHOUHbIX 


(ITpedcmaereno axademuxon E. H. Maeaosckum 26 IV 1956) 


Ilutanve rryOoKOBOAHbIX JOHHBIX OeCMOSBOHOUHBIX NO CHX MOp OCTAaBAaJIOCH 
HOYT COBEPUICHHO HeH3y4eHHbIM. COopbl MIyOOKOBOAHOH (payHbl, NpoBej{eHHIE 
Uucrutytom okeaHonorun AH CCCP na cygue «BuTa3b» B CeBepo-3amaqHOK 
uactH Tuxoro okeaHa, a Tak»Ke B rulyOOKOBOHBIX BMayuHax BepnuroBa Mops, 
HO3BOHJIM HaM BIepBble MpoBecTH HCCe_oOBaHHe MMTaHHA TIyOOKOBOHBIX 
HOHHbIX OeCNOSBOHOUHbIX Ha OoJIbIUIOM MaTepHale. | 

Ta6Onuuat Hamu ObluIo OOcJIeOBaHO COepxKH-: 

MOe IHUCBAPHTeJIbHBIX TpakToB y 1923, 

3K3. OecNo3BOHOUHHIX 83 BHyoB. B pe- 

3YJIbTaTe MbI CMOFJIH JlaTb KAaPTHHY H+} 

TaHHA, a CJIeEOBATeJIbHO, H pacipefeuie-; 

HHA TYOOKOBOAHOK WOHHOH ayHbl To} 

TMUeBLIM TpyNNHpoBKaM — JleTPpHTOA- 

OB, CeCTOHOMAroB H MJIOTOAAHbIX Gece 

H 

lil | 
| 


Becy NNoToOAL- 
HbIX 
NJIOTOAHbIX K 
Becy CeCcTOHO- 


OTHOI. Beca 
darop 


Jluanas3oubi 
rwly OHHbI 
OTHoUI. Beca 
DeTpuTossz0B 
K BeCy CeCTO- 
HodaroB 
OrTHoul. Beca 
T€TPUTOAOB K 


SOHbI 


5 3BOHOUHDIX — Ha ryOuHax oT 1000 qo} 
9700 m (7). IIpH 93Tom o6HapyxHJioch 
IpaBHJIbHoe YepeoBaHHe NO BepTHKaIy 
5,6 | 4,0 30H, XaPaKTePpH3YIOUlUxcA onpesenen- 

0,38 HbIM KOJIHYCCTBCHHBIM COOTHOUICHHeEM B 


; B a OeHToCe MpecTaBHTeielt BCeX TpexX yKa-} 
0, 8¢ 


oONwnewoO 


WINE NRF OON eS 
hee 


ie) 
= 
— 
is 


SAHHbIX BbIWe MHUeBbIX IpynMMpoBok 

; (puc. 1). KommuecTBeHHoe COOTHOLIeHHE 
upeqcrabuTeleH THX MHUWEBbIX rpyNUMpOBOK B KaxkfoH 30He MJMIOCTPHpo- 
BaJlOCb HAMM IIpH MOMOULH TpexX HHeKcoB (cM. Ta6s. 1). 

[Ip pacueTe HHJeKCOB CYMMHPOBaJICA Bec BCeX 6e3 HCKJIOYeHUA NpeAcTaBu- 
TeleH JaHHOK UHUeBoli PpyNNupoBKH B TpaJIOBOM ysIOBe KaxKOH CTaHIHH. | 
B TaOauile MpHBe,eHb! OCPeAHEHHble BeJIMYMHbI MHACKCOB, Ka?K][blii H3 KOTOPbIX: 
BbIYHCJIEH Ha OCHOBaHHH JaHHbIX HECKOJbKHX (oT 2 Jo 6) cranuui. Mp pacnova-: 
ras KOJMMYECTBEHHBIMH JAHHbIMH TOJIbKO WIA 20 43 56 riyOoKOBOHbIX CTAHIMH, 

Mbl oTMedaem CyWeCTBOBaHHe TPeX OCHOBHBIX YepeAyIOWUXcA 30H C oNpe- 
\eJICHHBIM KOJIMYCCTBEHHbIM COOTHOIWeCHHeEM B OeHToce MpeycTaBuTemelH Tpex 
NHUEBLIX TPyNMHpoBoK. 

[30H a, XapakTepH3yloulaicd 3Ha4HTebHbIM Pa3BUTHeM B GeHToce ‘ce- 
CTOHOAMHbIX OeCNOSBOHOUHHIX. OTa 30Ha Obla BCTpeyena: | 

1. Ha rayOunax okoio 1000 M, B BepxHeli uacTH MaTepHKoBoro CKJIOHAa 
(B patione Kypuo-Kamyatckol wu AvueytcKoli Bnaqun u Sanaquol Bnaunbl 
Bepuurosa mops). Bexyiiei rpymnol cpequ cecroHosHbIx 6ecto3BOHOUNbIX 
3eCb s1BJstIoTcH Spongia, B ocHoBHoM Triaxonida (kommueKc «Spongiay). 

2. IIpu nepexoye of oKeaHnyecKOro J102%Ka K CKJIOHY B rly6oKoBo)HbIe Ba- 
auubl (Kypuo-Kamuyarckyo, Anouckyio, Aneytckyio), Ha rayOunax 5000— 
6000 mM. 3yecb cecToHosuble Oecno3BOHOUHbIe NpecTaBJeHbl NpeuMyllecTBeHHO 
Coelenterata (Madreporaria, Gorgonaria) u Polychaeta (Sabellidae, Serpulidae). 
Hanpumep, kommuexcbt «Porcellanasteridae», «Ophiuroidea — Sabellidaey. 

3. Ha ray6unax 8600—9000 m 8 Kypuso-Kamuarckoli Bnaqnne lIpH Tepexoye 
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4 
or ee CpeQHHX NpeoOaqaiouyux ryOMH K MAKCHMAaJIbHbIM. CecToHoAsubie Gecuo- 
| SBOHONHbIE MpeACTaBJeHbI 34eCb rlaBHbIM OOpa3om Pogonophora (°), nu Crinoi- 
dea (komilekc «tipidiidae — Pogonuphora»). 
- Us 304, Cc 3HauHTeIbHbIM pa3sBuTHeM mpescTaBuTemel Bcex Tpex 
OCHOBHBIX IIHIMCBbIX [TPyMN¥poOBOK, PH KOJHYeCTBEHHOM lpeodjaqaHnn 
_ACTPHTOAAOB, TOHKO COPTUPYIOUMX JETPUT C NOBeEPXHOCTH AHA, H AeTPATOAAOoB, 
—Oe3BBIOUPOUHO 3arlaTbiBaiOWlMX rpyHT (2). Sra 30Ha BCTpeyena B TepH- 
(pepHveckux YaCTAX BilaQMH BYOb OCHOBAHHA MaTepHKOBOrO CKJOHa Hi 
_B HMKHHX YaCTAX 9TOFO CKJIOHA: 
1. Ha rayOunax 200J—3000 m B Bepwurosom Mope u Ha rvlyOuHax 
—3000—4000 m B Kypuao-Kamuatckoli Buaqune (HanpuMep, JOHHbI KoMMmeKc 
«Molpadonia — Actiniaria»). 
| 2. Ha rayOunax oKouo 7000 M B Kypuuto-Kamuartckoli u AneytcKoii Bnayu- 
HaX MH Ha rlyOHHe OKoJIo 6000MB AnoncKolt BHaqune (HanpuMep, JOHHbIii KoM- 
muiekc «Gephyrothuriidae — Isopoda — Ampharetidae»). 

III 30a CHuAbHOrO pa3sBHTHA rpyHToegqoB, Oe3BbIOopouHO 3arsaTel- 
BalOUMX, HH rpyOo CopTHpyloulux rpyHT (a HHorga o6onx BMecTe). IIpen- 
CTABHTEJIH OCTAJIbHbIX MHUeBbIX Fp yNMHPOBOK MPHCYTCTBYIOT B He3HaYHTeJIbHOM 
-KOJIMYeCTBe, HIM BOBCe OTCyTcCTBy1OT. PaccmaTpHBaemad 30Ha OblJla BCTpeyena: 

1. Ha okeaHw4¥ecKoM TlaTo B CeBepo-3aMaquolH uacTH Tuxoro oKeaHa B 
HeOOJIbLIOM OTaIeCHHH oT YrwyOOKOBO,HbIX BoagquH — Kypuso-Kamuatckon, 
Anouckol u AneyTcKol — Ha riyOuHax 5)000—5500 mM. Bowpburyto vactb Je- 
TPHTOAAOB 3feCb COCTABJAIOT Oe3BbIOOPOUHO 3aPraTbIBAIOWLHe FPyHT 3Be3fbl 
cem. Porcellanasteridae (HampuMep, OHHbI KomnseKc «Elpidiidae — Por- 

~cellanasteridae» uu «Spatangidae — Porcellanasteridae»). 

2. B yjauleHHbIX OT HHKHerO KpaA MaTePHKOBO"LO CKJIOHA WeHTPaJIbHbIX 4ac- 
TAX BMaquH (Ha riyOuHax 3500—3700 m B BepuuroBom Mope u 8200—8600 B 
toro-3anayHoH mowloBHHe Kypuuio-Kamuyatckol Biajuubl). Hanpumep, kom- 
nekcbt «Elpidiidae — Molpadonia» B BepuuroBom Mope u «Elpidiidae — 
lsopoda — Ampharetidae» B Kypuao-Kamyatckol BnaquHe). Cpequ qeTputos- 
OB 3f[ecb, TaK Ke Kak VW B CJeAyIOuleM {Mama3oHe rsyOHH, MpeoOmapariwr 
rosloTypuu otTpaya Elasipoda, rpyOo copTupytoulve rpyHT C MOBepXHOCTH Ha. 

3. Ha MakcuMaJIbHbIX ruiyOuHax AHa Kypusio-KamuyatcKori Bnaquubl (9700 m) 
(qOHHbIM KomMueKc ¢Elpidiidae»). 

UepegqoBanve TpeX OMHCaHHbIX BBIIMe, MOBTOPAIOUMXCA 30H H300paxKeHO 
B CX€M€ Ha BePTHKaJIbHOM pa3pese MopcKoro fHa.CosqaeTcaA BieyaTyIeHHe, YTO 
TIpaBHJIbHoe YepesoBaHve 30H MHIWeBbIX TPYNMHPOBOK B rulyOoKOBO,HOM OeH- 
TOCe BOSHHKaeT B COOTBETCTBHH C IOBTOpPAIOMelicH CMeHOH pewbeda. 

K corKasleHH10, B HaCTOALee BPeCMA HMEIOTCA JIMUIb OFpaHMYeHHble H OTPbi- 
BOUHbIe JaHHble OO YCJIOBHAX Cpefbl BOMH3H Ha Ha OOVJIbINMX TwlyOMHaX. 
B cBxi3H C 9THM Hall JaJIbHenMuiMe CooOpaxeHHA NO MOBOAY BIMAHHA YCOBHH 
cpeybl Ha pacipeyesenve MHUeBbIX rpyNMMpoBoK rsyOoKOBo,HOrO GOeHToCa 
ABAAIOTCA B 3HAUHTebHOM Mepe runoTreTHuecKuMH. Ilo HauiemMy MHeHHIO, ONK- 
CaHHble OCOOCHHOCTH BePTHKAJbHOrO pacipefesieHuA MHIMeBbIX Pp yNTHPOBOK 
cecToHoaroB H JeTPHTOAOB B CHJIbHOM CTeMeHH CBA3aHbI C BJIMAHHEM TpPodu- 
yeckoro dakTopa. 

BOupuiad YwacTb PAyYOOKOBOJHbIX JOHHSIX OeCIO3BOHOUHbIX MPHHaWIexKAT 
K cecToHoparaM HM JeTPHTOAaM, UCMO/IbSYIOWMM B KaveCTBe MIMI WI B3Be- 
WICHHbI MATepHasl, WIM JOHHbI ocaqoK C pasBuBaiollelca B TOM H [pyro Oak- 
TepHasbHolt baopot. MosTomy, pd OeqHocTH OpraHHyecKol B3BeCH Ha ruyOuHe 
ee TlepepacnpeesieHHe M JIOKaJIbHbIe KOHUeEHTPalHH JOJMKHbI HrpaTb BaxkHyto, 
ObITh MOXKeT, [ake olpefeNAIOllyl0 POMb B 2HKH3HH TIyOOKOBOAHOrO OeHTOCAa. 

Tocnequve reojlorHueckue HCCleqoBaHuA MOKa3bIBaloT, YTO OCOOeHHOCTH 
pacpeyeieHust B3BeCH Ha Oo/bUINX rryOuHax HeMOcpeACTBeEHHO CBA3aHbI CO 
‘CKOPOCTbIO H HallpaBJleHHeM MpHAOHHbIX TeYeHHH. ITH TeYeHNA, B CBOIO O4epesb, 
TeECHO CBA3AHbI C MOABOAHbIM PebeoM: TOPH3OHTAabHaH UWMPKYJALMA Pe3Ko 
go3pacTaeT Ha MOMHATHAX MH ycTymax pedbea. 

Mol pacnowiarasiM JaHHbIMH Mo CKOPOCTH OCaKOHAaKOILWICHHA MH Cofep2KaHHto 
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opraHHyeckoro yrvieposa B JOHHSIX OCaqKaX PasJIMUHbIX YacTeH rlyOOKOBOAHbI 
BuagquH Bepanrosa Mops. ConocTaBsieHve 3THX JaHHbIX CO CMCHOM BbIJeJIeHHbI 
HAMM 30H MIMIULeBbIX PpyMMMpoBok OeHToca MOATBEpAaeT Halle MpeAMOO*KeHHE, 
YTO PIYOOKOBOAHAaA JOHHaA (aya paciipefeAeTCA MO MHUEBBIM rpynnupopkaM 
B COOTBETCTBHH C pacipeyesieHHeM B3BeCH B IIPHAOHHbIX COAX BO/JIbI. | 

] 30Ha MpHypouena K yuacTKaM C MOBbILeHHOH Mo CpaBHeHHIo C CocCeAHHMH 
yuacTKaMH KOHI[eCHTpaliveli B3BeIeHHOrO MaTepHasa B NPHAOHHbIX COAX BOLI. 
Jlannpe A. TI. Jlucuupina yas Bepunropa Mops KOHCTaTHPylOT MaKCHMA€JIb- 


Mamepuroboiu 


CHOK 3 i] "7 uP 
a Oxeanuvecnoe 
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7000 
; af Coednue enybuHes 
TRS £ ge GNQ0UH6/ 

ge : 

t 
a=9f Ay Marxcumanonese 9000 
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000 


Puce. |. CBxa3b NHWIeBbIX PpyMMHpOBOK OeHTOCa C pewJIbeOM MOKA OKeaHa. J — 30HA 
cecToHodaroB, 2 — 30Ha 3HaYHTeJIbHOrO pa3BHTHA BCeX TpeX MHULEBbIX PTPyNMHpoBok, 
3 — 30Ha Pa3sBHTHA AeTpHTOALOB, rpyOo COpTHPYyIOWUHX UJI OesBbIOOpOuHO 3arslaTbIBa- 
OLX TPyHT. @ — OTHOLWeHHe BeCa JETPHTOAOB K Becy cecToHodaros, b — oTHOWeHHE 

Beca JeTPHTOANOB K BeCY IWVIOTOSHbIX | 


Hbl€ KOHICHTPalH B3BeECH B IPHAOHHbIX CJIOAX Bob! (12—17 r/M?) Bo3uIe HHK- 
Hero Kpas WesboBOK 30HbI (Ha ryOuHe OKOIO 200 mM). CileqoBaTeJIbHo, B pac- 
CMAaTPHBaeMOM HaMH \ManasoHe PlyOHH HavOOJIbIHe MYTHOCTH B TIPVHJOHHbIX 
CJIOAX BO{bl MOXKHO OMKMAATH Ha PyOuHAaX, HaMVMeHee YlaJICHHbIX OT HM2KHeTO 
Kpaa wevbia, 7. e. O43 1000 M, rye HaOmo,aeTCH 30Ha CHJIbHOrO pasBH- 
THA cecToHodaroB B JOHHOH (payHe. 

II 30Ha cooTBeTcTByeT 30H€ MAaKCHM@JIbHOM CKOPOCTH oCa/{KOHaKOMJIeHHs 
(100—150 cm B 1000 ser) HM MakcHMasbHOH KOHUeHTpaluM opranuueckoro 
yrulepofa B OHHbIX ocayKax (1,5—2%). PaccmaTpuBaemaa 30Ha orTmeyaerTca 
B MlepHcbepwyeckux YacTAx OOeHX BlayuH BepHuroBa Mops, Y OCHOBaHHA MaTe- 
PHKOBOrO CKJIOHA H B erO HHKHeM YacTH, Ha ryOuHax 2000—3000 m. 

III soHa cooTBeTcTByeT 30He€ YMeHDbINeHHA CKOPOCTH ocaqKOHaKOMJIeHHA 
(40 30—40 cm uaM axe 8 —9cm_B 1000 neT) H TOHWKeHHA KOHUeHTpauHH 
opraHHueckoro yrulepoya B JOHHbIX ocayKax (jo 1,0%). YKasanHoe o6eqHeHHe 
oTMevaeTCH C yaJIeHHeM OT HHKHEPO KpaAt MaTepHKOBO"O CKJIOHA K WeHTpaiib- 
HbIM YacTAM BuajM@H BepHuroBa Mops Ha ray6unax 3500—3800 m. 

Takum o6pa3om, B oOuleH cxeme (cm. puc. 1) Mo Mepe Bo3pacTaHusa rvy- 
OnHbI I 30Ha CeCloHOaroB, pasBUBalOWaACA IPH MOBbILIeHHOH KOHIeHTpallHH 
B3BeCH B MIPHJOHHbIX CJIOAX BOJbI, CMeHsHeTCA I] 30HO Bcex Tpex NHUIeBbIX rpyn- 
MMPOBOK, PasBUBalolleHcA MPH YCOBHAX NOBbIMeHHOH CKOPOCTH OCa\KOHAaKOTI- 
Ji@HHA WH MOBbIMCHHOH KOHUCHTPallHH OpraHwyecKoro yruiepoya B JOHHbIX 
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ocaykax. B cBor ouepesb, I] s0Ha cmeusetca c rayOunoli II] 30nolt Rerputongos, 
rpy6o CopTHpyloulMx, H JeTpHTOAZoB, SesBHIOOPpOUHO SaraTbIBaIOWMX FPpYHT. 
iii 30Ha PasBUBacTCA IPH yCOBMAX MOHMKeHHOM CKOPOCTH ocafKoHAaKoMJIe- 
HHA, NOHMKCHHOH KOHIEHTpallMH opraHuyeckoro yruepofa B JOHHBIX OCca{Kax 


| H MOHHKeHHOH KOHUCHTPanwHH B3BeCH B TIPHAOHHbIX CJIOAX BOJIbI. 


CxojfcCTBo B YepefOBaHHH 30H MHMULeBbIX rpylnupoBoK B GenToce Bepuurosa 
Mops Ha rslyOuHax or 1000 yo 4000 m u B GenToce ceBepo-3anayHoli uactu Tu- 


_Xoro oKeaHa Ha Tex Ke rlyOMHax (cKIOH B Kypuao-Kamuartckyio u AneytcKy10 


| 


_ BMaHHbl) 3acTaBIAeT MpeflosaraTb JIA BCeX YKa3aHHbIX MCT CXOJHYIO CMeHY 
_THApoOmunaMuyecKOH OOcTaHOBKH B  MpHOHHbIX 
COAX Bol. IlopropeHue paccmMaTpHBaemMoli CMeHBI 
30H TIHUJ€BbIX TPyNMNHPOBOK Ha ruiyOuHax oT 5000 


TLaownma 2 


‘to 9000 M B ceBepo-3anagqHol uacru Tuxoro oKeaHa PUI O SLA 
(Kypuso-Kamuatckas, Amneytckaa wu Snoncxan 17°" ere 
BMaHHbl) WOsBoNAeT NpeqNoMaraTh TaM H3BeECTHOe ¥a 5 M B KayecTBe Mac- 
NOBTOpeHHe Tol Ke CMeHbI YCOBHH, YTO HW pH Me- ne Berea 
pexoge oT 1000 yo 4000 m. 

Ilo Hamiemy MHeHHIO, Tpoduyeckuli (akTop Mo- 1000 | 30 <e 
2KeT OKA3bIBATb HEKOTOPOe BJIMAHHEe Ha BeEPTHKAasb- 2090] 16 = 


Hoe pacmpefeleHHe cCHcTeMaTH¥eCKHX rpynn ray- 3000} — 
GoxoBoguoro GexToca. Tak Hampumep, no Hamm 4000) 11 = 
WauubiM, Ha PyOuHax oKoso 1000, 5000—6000 u os a 2 
9000 m (3 cTyMeHH pa3BHTHA 30HbI CecTOHOaroB) g000| — 
'B OeHTOCe BOSpacTalOT BCTpeyaemMocTh H KosMYecT- 9000] 50 50 
BeHHOe OOHIMe TpeycTaBuTeneH cHcTemaTHueCKHX 

rpyntl CecTOHOAHbIX OecNosBOHOUHbIX (Spongia, Crinoidea, Coelenterata, He- 
KoToppie Polychaeta u yp.). Ha rayOusax Onu3 3000, 7000—8000 u 9700 m 
HaOsloqaeTca B OOMIeM COOpaTHad KapTHHa. CooTBeTCTBeHHbIe H2MeHCHHA pocste- 
XKUBAIOTCA B OTJCJIbHBIX CHCTeMaTHYeCKHX Fpyutax cecTonodaros. IIpumepom 
MoryT c1yxKuTb Crinoidea (cm. Ta6n. 2). 

Ilo noyu4eHHbIM HaMH JaHHbIM, pe3kKHe H3MCHeEHHA 3HAYHMMOCTH BCex CJaralo- 
HX CHCTeEMaTHYeCKUHX Tpyll B MHMeBbIX rpynmupoBKax Ty6oKoBoHOrO OeH- 
TOCa MpOucxosAT Ha ruryOuHax OKONO 3000, 5000 u 8000 m. Ilo H. I. Bunorpayo- 
Bon (1), B GenToce mouTH Ha Tex 2Ke rutyOuHax (613 3000, 4500 u 6000—7000 m) 
w1eKaT 30HbI HanOoslee pe3KOH CMeHbI (bayHbl, MpHypoyeHHble K MeCTaM HaH- 
Ooubwek AZOrHYTOCTH runcorpapuyeckoH KPHBOM 3EMHOM KOpbl. OTO 3acTaBuAer 
H. 1. Bunorpagosy BpicKa3biBaTb pesnouowenue, YTO Ha riyOunax 3000, 4500 
u 6000—7000 mM cynecTBYy!IOT KaKHe-TO H3MeHeHHA (akTOPOB BHeWHeH Cpesbl, 
CBA3AHHbIe C H3MeCHEHHAMU OOIel KOHdUurypallun MopcKoro AHa. Kak MbI BuJe- 
JM, TAKUM (aKTOPOM, MOxXeT ObITD XapakTep pacmpeeseHHA B3BeCH B NpHAOH- 
HbIX COAX. SOHbI HaHOObIweM BbINYKNOCTH runcorpaduyeckoH KPHBOM CoB- 
TlalaroT C 30HAMM MOBBIIeCHHA KOHILCHTpalluu B3BeCH B IIPHAOHHbIX COAX BOJbI 
WU PasBUTHA Ha AHe CECTOHOAMHbIX OeCNOSBOUHDIX.3OHAa HaMOOJbIeH BOrHyTOCTH 
copmajlaeT C 30HOM MaKCHMaJIbHOrO OCa{KOHAaKOMJICHHA, MAKCHMaJIbHOM KOHIeH- 
TpalluM OpraHwyeckoro yrulepoa B OHHbIX OCa{Kax HW, COOTBETCTBEHHO, 3HauH- 
TCMbHOrO pa3BHTHA Ha He BCeX TPeX MHIUEBbIX TPpyNMMpOBOK. 

Takum 06pa30m, Makpope.Ibet) MOXKeT BIIMATb Ha COCTaB OeHTOCHOrO Hacewe- 
HHA Yepes rHpomunamuuecky1o OOCTaHOBKY U, CefOBaTeMbHO, Yepes OcobeH- 
HOCTH PacIipe/leeHvA B3BECH B MPHAOHHBIX COAX BOMbI. CBA3b KPyNHbIX Pay- 
HACTHUCCKHX CMEH C MaKpOpesIbePOM 3acTaBJIAeT MOMOZPeBaTb yUAaCTHE B yYKa3zaH- 
HbIxX (ayHACTHYeCKHX CMeHax Tpoduyeckoro dakTopa. 


TocrynH0 
14 IX 1955 


IMTHPOBAHHAA JIMTEPATYPA 


1H. T. Bunorpagosa, Teorpapuyeckoe pacnpocrpanenue rily6oKOBOLHOH JOHHOH 
ayn, Ducceprauna, 1955. 2M. H. Cokowaosa, Iluranve 4H muuleBble rpymmupoBKu 
rAYOOKOBOMHOTO GeHTOCAa JaJIbHEBOCTOUHDIX Mopel, Tiucceptrauus, 1954. °° A.B. UBanos, 
JIAH, 100, Ne 2 (1955). 
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MHKPOBHOJIOrH§ 


tO. M. CTAPKOB 


O MEXAHH3ME WHAKTHBALWH AHTHBHOTHKOB-XHHOHOB | 
APO)KOKAMUM | 


(ITpedcmasaeno axademuxom B. H. Ilanownuxoseim 27 I 1956) 


MuorouncuieHuyto rpylily AHTHOHOTHKOB pacTHTesbHOrO MH MHKPOOHOrO po- 
HCXOKJCHUA MpeACTaBAOT pa3sJIHUHbIe XHHOHbI. []osToMy ecTecTBeHHO, Y4TO 
BOIpOcy O M€XaHH3Me HX JelcTBHA Ha OakTepHaJIbHy!O KJIETKY NOCBALLEHO 3Ha-, 
YHTebHOe uHCO pabor. AHTHOMOTHKH-XHHOHbI OOJ1alaloT BbIPaKeHHbIM OaKTe- 
pHOcTaTHUeCKMM JleHCTBHeM: TIpHOaBseHHe HX B Cpefy MPHBOAHMT K CHAbHOMY, 
YAJIMHEHHIO JaTeHTHOTO Nepvoja, Nocse KOTOpOrO pasBuTHe OakTepHl MpoJos-; 
*KaeTCH, H Yepe3 HEKOTOPbIM NMpPOMeKYTOK BpeMeHH KyJIbTypa JocTHraeT pas-. 
MepOB CTalHOHapHOH NMONyJAWHH. 

UccneqopaHua, IpOBeseHHbIe Ha 30JIOTHCTOM CTapUuJOKOKKe, mpHBesmn Adpa-- 
raMa K BbIBOJY, YTO HaOOaeMOe H3MeHEHHE KPUBOH pocTa CBA3aHO C NpHoope-- 
TeHHeEM OakTepHaJIbHbIMH KJIETKAMH Pe3HCTeEHTHOCTH M YTO HX pasBHTHe, TMOCJe, 
JWIMTeJIbHOFO JaTCHTHOTO MepHOa, MPOMCXOAMT NO KaKOMy-TO HOBOMy NyTH (').. 
Y cTaHOBJIeHO TaKxKe, YTO IpHOaBeHMe WHCTeHHa K Cpefle 3HAYHTeJIbHO CHYDKae?t 
CMJly aHTHOakTepHaIbHOTO JleHCTBHA XHHOHOB. OTO HaOsOJeHve NocayxKHA: 
MOBOJOM JWI OOBACHEHHA OakTepMocTaTHYecKOrO JeHCTBHA XHHOHOB peakilHe) 
UX C CYJIb(*rHAPHJIbHBIMU rpynnamu cbepMeuTos (? °). OfHako Takoe Jonyute 
HHe HCKJIOUaO HasIM4uve AHTHOAKTepHaJIbHbIX CBOHCTB Y HEKOTOPbIX XHHOHOB. 
¢€ KOTOPbIMH peaKUHA MOAOOHOrO pola NpoTeKaTb HE MOMKeT, Kak, HalpHMep, 
CHHHYJIO3HH, (PTHOKOJI HW [pyre XHHOHBI, y KOTOPbIX 3aMEeLICHbl BCe BOJOPO/IHbIE 
aTOMbI B XHHOHJHOM KOJIbILe. 

JA pa3spelieHus STOO BOMpPOCa Mbi PeWIHJIH MpPOBeCTH JOMOJHATeIbHbIe HC- 
CJI€QOBaHHA, Pe3yJIbTaTbl KOTOPbIX H3araloTcA HK. | 

B xKayectBe aHTHOakTepHasIbHOrO XHHOHA Mbl TipHMeHsaAsIM 2-MeTH-1,4-Ha- 
(pTOXHHOH (MeTHHOH) HW M3y4aH ero JleHcTBHe Ha BHHHbIe porxx«U Saccharo- 
myces ellipsoideus pacpr Kaxypu-2. 

Kak noka3aJIv HaOsMOeHHA, pasBHTHe STO KYJIbTYpbl Ha BAHOTpaHOM cycvie 
3aepxKuBaeTca Ha 3—4 CyTOK IPH BOSeHCTBHH MCTHHOHOM B KOHLeHTpaluni 
1 : 80000. Ilepeces pa3MHoxuBMeHCA NonyaAtuu Ha cpexy c Gosee BbICOKOII 
KOHIeHTpallveH MeTuHOHa (1 : 60000) He mpuBoyua K 3aMeTHOMy pa3BUTHIO 
jake vepe3 10 cyTOK BbIep2xKKH B TepMocTaTe pH 26°. 

MuorokpaTHO BOCHHTbIBAaA pOxX2KU Ha Cpefax C METHHOHOM B KOHIeHTpaliii 
1: 80000, MbI HaOmofaH, YTO Hayao pasBHTHA KYAbTYpbl MpoucxoAUT He 
BIONHe OObIYHO: pasBuBaeTtca 1—2 KOOHHM B BUAe KOMOUKOB, MVIOTHO NpHJ- 
MarolluX K CTEHKE IIpOOupKH, H OHH ObICTpO NepexosAT kK OporxKeHHIO elle 3aouro 
O HCNOb30BaHHA BCero KuCMOpoOsa cpesbl. Tlocue 8 nocnefoBaTebHbIX Mepe- 
CeBOB Ha Cpejibl C TEM 2KE COJep2%KaHveM MeTHHOHA NOMyYeHHaA KyJIbTypa OKa- 
3aslaCb IIpaKTHYCCKH OJMHAKOBO YYBCTBHTeEIbHOM K KOHUWeHTpanuu | : 60 O00, 
KaK HW MCXOJ\Had (He COMpHKacaBliasica C METHHOHOM). Oto HaOsmoeHue NOKa3bi- 
BaeT, UTO IIPHBbIKAHHE MAKPOOPraHH3MoB K OakTepHOCTaTHYeCKHM XHHOHAM TIpo- 
MCXOMMT C OOMbINMM TPyYAOM M NOABMeHHe CNO*KHOFO XapakTepa KPHBbIX pocra 
He MOKET ObITb OOPACHEHO PasBUTHeEM OOpa3y1omlerocsa PesHCTeHTHOFO WITaMMa. 

Ilocs1e Toro Kak cpeyla c cyO6GaKrepnocTraTHueckol KOHMeHTpalvelt MeTHHOHA, 
Ha KOTOpoH MPOWS3OMNO pasBUTHE [porRx«Kel, Oba OTUJbTPOBAHA Yepes PUAbTP 
JeTia WM 3aceAHa MCXOHbIM YYBCTBUTCbHBIM WITaMMOM J{poxuxKeli, pasBuTHe 
ero yxKe HE 3ajlepKHBAJIOCb WH MpPOWCXOMNO NOUTH Tak Ke, KaK MU Ha NOMHOLeH- 
£96 


‘HOW Cpeqe. ITO IpWBENO Hac K BLIBOAY, YTO ApoOxKH B Mpouecce cpoeli 2xKU3ZHE- 
ACATEIbHOCTH TpeBpalllaiwoT METHHOH B KaKOe-TO HeaKTHBHOe CcoeuHeHHe. 
Ham kasaocb, 4TO BOMpoc 0 MpeBpalleHuAX HM BeMUNHE ajlcopOuwv MeTHHOHA 
OpodAMMMH [po2x2KaMH WeecoOOpasHo peulaTb nyTeM onpesenenua cojlepKanHna 
He€H3MCHHOM (OpMbl XHHOHA B Cpeje C OOMbIUMM YHCIOM KMeTOK. 3ajaya ocOx- 
HANaCb TEM, UTO CYMLECTBYIONIME METObI KOMHYECTBEHHOFO ONpeseeHHA MeTH- 
HOHa (71°) He MOryT ObITb IPHMeHEHB! AVIA KUCMIX Cpe, KaKOli ABIAeTCH BHHO- 
rpafHoe cyclo, MoveMy HaM NOTpPeOoBalocb paspaboTaTb BUAOHSMCHCHHBIM MeTOIL. 
OmpefleteHve mpon3sBoyusmocb cule- : 


- ytouyuM oOpasom: 10 Ma cpefbl, oTge- Ta6nnua 4 
_ JIGHHOM OT APORKREBHIX KJIETOK UWeHTpi- 
(yrmpopanveM, W3BsIeKaOCch B JCNH- — Booms or oe B cpene 
TeNbHOH BOpoHKe 5 MJI MeTpovielinoro — Havasa 
i . ellips. Cran 
acpupa. Bpictpoe PaccJIOCHHEe MRXMUAKOCTeU (B 4ac.) KOHTPOJIb rate Pichia 


HOCTHralocb IWeHTpHdyrupoBaHuemM B 
TeyeHve 5 MHH. B 3aKpbITOM mpoOupKe. 


K 2 mui scbupHoli BHITs2KKY NpudaBAICA < ce ek ae 
1% pactsop MaOHOBOrO atbupa (2 2) 4 18°5 165 13°9 
u 10 Kanemb cnupTopol menoun. Pa3- 36 18.8 13,0 12.2 
BHBalOllaicA (uOJeTOBad OKpacka CJly- 0 18,8 41,7 10,7 
Kua WOKasaTesieM COsepxKaHuA MeTHHO- 108 18,8 10,2 9,0 


Ha B HCXOQHOM pactTBope. Onpeyemenne 

MHTCHCMBHOCTH OKPaCKH IIpOM3BOAMIOCb Ha doromerpe Ilympdpuxa co cBeTo- 
(buIbTpom S-53 (MakcuMyM IponyckaHva 5290 A) uepes 10 munyT mocae npuO6as- 
 JleHua mesoun. Metoy JaBasl BOCIPOM3BOUMBIe pe3yJIbTATbI B Mpefeswax KOH- 
wentpawun or 10 yo 60 mr/a npv ommMOKe onpegenenua 0,5—1,0 mr/n. 

B kauectTBe ONbITHBIX KYJIbTYp Ob B3ATHI Aporxm2xKU Saccharomyces ellip- 
soideus Kaxypn-2 u Pichia. Kak moka3anu onpefemeHua, acop6una qua u3- 
OpaHHbIxX (OPM AporxKeH cocTaBAeT COoTBeTCTBeEHHO: 0,008 uv 0,038%, cunTan 
Ha BeC CB@XKeOTMPeCCOBaHHBIX J POMKMRKEBHIX KJIETOK C BJaKHOCTHIO OKOIO 75%. 

IIpu nocaeqyromet HHKyOalHn Aporx- 
ye Ha cpejlax C METHHOHOM TIpOncxo- 
AMT 3HAuHTeJIbHOe CHHKCHHE CFO KOHICH- 
TpallHu B pesyJIbTAaTe MpOWeccos, He CBA- 
3aHHbIX C acopOuuen. Cpequne pesyvib- 
TaTbl STHX OMbITOB IpHBeeHbI B TAO. 1. 

CuwKeHve KOHIeCHTpalluu MeTHHOHA 
B cpeyle Cc ApoxkxKamu poja Pichia 3a 
IepBbIH Jac OKa3aJlOCb Ooslee 3HAUHTEb- 
HbIM, 4em pu S. ellipsoideus Kaxypu-2. 
g,  B AadlbHeliwiem Majenwe cojep anus 
'oy | M€THHOHa lpotekaeT Oosilee HHTCHCHBHO 
B cpeye c pox Kamu Kaxypu-2, 470, 
Ooiii—0F8 TOBHJMMOMy, OOyCJIOBJIeHO HasIMunem 

y 3TOM pacbl MOMLHOM CHCTeMbI aHaspoo- 
HOrO [bixaHud. Ham Kazalocb HaMOosee BePpOATHBIM, YTO MPOWCXOMT BOCCTA- 
HOBHTeJIbHOe peBpalleHve 2-meruu-1,4-HaproxXHHOHa B COOTBETCTBYIONLUH 
TMAPOXUHOH, He OONaawolulul aHTHOaKTepMaJIbHbIM JlelicTBHeM. Takoe mpeBpa- 
IeHHe OUKHO MpOHCXOAUTb MO, WecTBHeM HavOoee AKTHBHBIX Jeruypas 
Apowxesol KleTKH — TpHosorocharyeruApasbl M alKOTOMbAeruApasl, O6,1a- 
Waroulux oOule Mpocreruyeckou rpynnon. Ilepenoc Bogoposa C BOCCTaHOBJIeHHOU 
(OpMbI KOcbepMeHTa Ha XHHOH JOJDKeH MPHBECTH K HAKOMIJIEHH1O HEBOCCTAHOBJICH- 
HOTO CCTeCTBeHHOrO akllenTopa BOfopoma (alleTabyerufja) B 9KBABAJeCHTHBIX 
KOIMYecTBaX. ITO INeANONOReHWe MbI MpOBepHIN, COpaxKUBaA TOKOsy Ha *Poc- 
cbatHom Oydepe pH 6,2 B mpucyTCTBHH OKHCAMTeeH M OMpeseaAA KOMM4IECTBO 
oO6pa3yrouleroca allerambyerufa B cpeyle. Coflepmwanue alleTaibyerufa ompeye- 
JIAMOCb 10 MeToxy AraOanbauua (1!) (cM. TaOm. 2). 
Ilpupocr cogepxKanua aleTambyerufa Ha cpeyle C MeTHHOHOM (Kak H MeTHUJIe- 
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Laon una 2 


IIpu6aBseHHoe 


BeIIeCTBO 


KoHUeHTpalluA B 


M-9KB|]JI 
Coep»kanue 
aslbferHa B 
M-9KB./J 
IIpu6apKa no 
cpaBHeHuL Cc 
KOHTpOJIeM 


bes 706aBox => 128 = 
MeruHoHu be 
MertuaenoBaa cunaa| 1,0 | 2,07 
Ackop6HHopag kuc- 

ota 1,0 


MOBOM CHHel) JOCTATOUHO OH3KO COOTBETCTBYeT CFO SKBUBAJICHTY, T. ©. Ha MOI 
IIpHCyTCTBYIONerO OKHCIMTeIA OOpasyeTcA MOJIb alleTasbAerHja. 
OxonuaTebHOe TMOATBeEpxKAeCHHe BOCCTAHOBUTeMbHOTO XapakTepa HHAKTH- 
Balun 2-meru-1,4-HaproxXuvHOHa OpllO HAMM NOsJYYeHO TIpH M3y4eHHu SHeEprHn) 
O6poxXeHHA LpoOxRK*Kel B MPHCyTCTBHM MeTH 
HoHa. II]pHBoqMMble HH>Ke JaHHble NoOsyye- 
Hbl TyTeM H3MepeHHsA BbIe/AIOMLleHCHA yr- 
JICKUCJIOTbI MAHOMETPHYeCKHM MeTOJOM B) 
pecnupometpax Bap6ypra. B_ kauecTBe? 
cpefbl IpuMenssica PocdaTubili Oydep c pH. 
5,3, 4% raoKkosbl v 4% Apomx«eli (AByX-! 
cyTouHad KyJIbTypa Cc TBepforo cycwO-ara-- 
pa). Temnepatypa B BaHHe Oblia 25°, 4HCIO) 
KayaHult 140 BMuHyTy. B OoKoBytio amnyul-- 
KY HaJIMBaJICA PaCTBOP TJIOKO3bI C METHHO-- 
HOM TaKOM KOHIWeHTpauMu, YTOObI pH BbI-) 
JMBaHHH B TiaBHOe MpocTpaHcTBO Towy-. 
yuslacb KOHWeHTpalua | MM/a. Jia o6ec- | 
TleveHHA JIEPKOFO BOCCTAHOBJICHHA MeTHHO- 
Ha [[poxkKAMU W3 YaCTH COCYAMKOB BOSLyX | 
ylauiaJicd MponycKaHveM B TeyeHHe 20 MHH. 
YIJICEKHCJIOThI, THLATEIbHO OUYHUIEHHOH OF 
cieqoB KucTopoqza. M3 ypyrou rpynnp! 
BOSAYX He YlaJlAJICH HW, CJleEMOBaTeJIbHO, 
OpoOxeHHe TpPOWCXOAMIO B YCMOBHAX agpo- 
On03a. PesysbTAaTbI ONbITOB H300parKeHbi 
rpaduyeckn Ha puc. |. 
Kak BHAHO W3 XOJla KpHBbIX Ha pu. |. 
B YCJIOBHAX aHAIPOOHO3a MCTHHOH TOJIbKG 
p ‘ B TI€pEbIc MMHYTHI NOapdseT anaspoOnyro 
uc. 1. Bpoxwxenue AporoxeH Ha cpesle fs 
c 2-meTus-1,4-HadbroXHHOHOM B yCJIOBHAX (basy [bIXaHHA [pOrRXKeH, OHAKO yrKe Ye- 
agpo6no3a v anaspo6no3a. J — anaspo6- pes 30 MMH. WHTeHCHBHOCTb  BbIJeIeHHs 
Hblii KOHTPOb, 2—adpOOubld KOHTPONb,  YYJIEKHCJOTbI OCTHTaeT KOHTposA. K sTo- 
3 — anaspobunl onbit, 4— aspoOublt wo ppemeHv BeCb IPHCYTCTBOBABIIME B Cpe 
ae Je MCTHHOH OKa3bIBaeTCA BOCCTAHOBJICHHbIM 
B H€aKTHBHBIM THAPOXHHOH. BnpucyTcTBuH KuCMOpOa BOCCTaHOBJeHHe XHMHOHA 
3aTPYyHeEHO, H CHHKeHHe OPOAMJIbHOM AKTHBHOCTH KJIETKM HOCHT JWIMTeMbHbI 
XapakTep, XOTA B JlabHelWleM, 10 Mepe YMeCHbILeHHA TaplHabHOrO aBsIeHuA 
KHMCJOpOa, HHTEHCHBHOCTb Tipolecca OpoxKeHHA HeCKOJIbKO BOs3pacTaeT. Ham 
K@KeTCH BIOJIN€ BEPOATHBIM, UTO CHYXKEHHe AaHTHOAKTepHaNbHOM AKTHBHOCTH 
XHHOHOB WHCTeHHOM MM TvlyTaTHOHOM (°,7) TakxKe CBA3aHO C BOCCTaHOBJIeHHeM 
MX B COOTBETCTBYIOUWMe THApOXHMHOHbI. PaccMaTpuBas c 9TOH TOUKH 3peHHA 
ONMCaHHOoe B AMTepatype (1*) orcyTCTBHe TOpMOssIero JelicTBuA AucocdopHoro 
adupa 2-merus-1,4-HaprornqpoxuHoHa Ha Mpolecchl! OpoxeHuA UM JbIXaHus, 
MbI CUHTAeM, YTO OOBACHEHME, aBaeMOe ABTOPAMH, He COOTBeTCTBYeT JelCTBH- | 
TebHOcTH. IIpu omplienun ascupa OOpasyetca HeakTHBHbI FH/POXMHOH, KOTO- 
PbIH, ECTeCTBEHHO, He TNOfaBIAeT NpOWeccoOB AbIXAaHHA B AporxRx*KeBoi KserKe. 


Tocrynusno 
11 XII 1955 


ys —— 


10 aS 
20 30 40 30 60 70 60 90 0010 720 mu, 
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Hoxrnage Akagemuu nayk CCCP 2 
1956. Tom 110, Ne 4 


, 


BOTAHHKA 


' 


r. HW. PONHOHEHKO 


TIBIJIbUA HPHCA WH HEKOTOPbIE 3AKOHOMEPHOCTH EE 3BOJIFOLLUH: 
| (ITpedcmaeaeno axademuxom B. H. Cykauesoim 21 V 1956) | 


B nocuiequee BpeMA ClOKWNACh Wesat HayKa O Ubiwbile — nanMnHonorus, 
OCHOBHBIe NOJOKeCHHA KOTOPOH 3HKIATCA Ha IPH3HAaHHH KOHCePpBaTHBHOCTH: 
TIPH3HAaKOB, CBOHCTBCHHbIX CTPOeHHIO TIbIJIbIeBbIX 3epeH. 

Tospopx O KOHCepBaTHBHOCTH MbWIbIUbI, HeJIb3i 3a0bIBaTb, YTO CTpoeHHe 
TIBIIbIeCBLIX 3e€PeCH JIOJMKHO OTBeUaTb BHEINHAM ycOBHaM. B 9Tom OTHOWeHHH 
TIblIbila B IpOlecce NpHCNOCOOUTebHOK 2BOIOUNH Nosuac OplpaeT NoABep2xKeHa 
Jaxe OOuIbINMM H3MeHeHHAM, YeM Apyrve OpraHbl pacTeHun. C nosoOHbIM 
ABJICHHEM MHE H IpHIWWIOCb CTOJIKHYTbCA pH MOHOTpaduyeckoM vccueqOBaHHHK 
BHuOB poya Iris. B HacrosmeH 3aMeTKe A OCTaHOBJIOCb TOJbKO Ha OCHOBHDIX, 
MOMeHTax 3aKOHYeHHOTO UCCuIeAOBAaHHA*. ; 

@MopMa, pasMep MU XapakTep CTpOeHHA MpOpocTKOBOH Ooposybl :uKcHpOBa-, 
JIMCb Y 3epeH, 3aKJIOUCHHBIX B KaHaycKuli Oanb3am. OcoOeHHocTH cTpoeHus 
SK3HHbI U3yUaICb Y MbiJIblbl, OOpadoTaHHOH 10 MeTosy CMousHuHOBOK u Tor, 
TyOKopoli (*); YroObl NOMYYHTh JONOMHUTEIbHBIe CBEJCHHA O CTPYKTYPHbIX OCO- 
O6eHHOCTAX 9K3HHbI, NblIbiua 11 BuyoB NO HalieH npocbOe Opbiia OOpadotana. 
A. B. Jlo6anopoii no Meroxy OpaTMana (4). Y MHorux BHAOB Upuca NapasenbHO; 
MOpoJOrHv u3y4asocb NOBeeHHe MblIbWeBbIX 3epeH in vitro. []popampBanue: 
IIbIJIbUbI BEIOCb BO B3BeWICHHOH Kalle BOMHOTO pacTBopa caxaposp! |; 5; 10; 
20% KOHIeHTpallun, a TaKX%Ke Ha NOBEPXHOCTH PbIell, BSATbIX C KUBOFO IBETKA, 
WIM Ha CTYJeCHHCTOH NOBepXHOCTH BOHOTO pacTBOpa arapa, NoscnamenHoro 
caxapo3o# (1% arapampu 1 u10% caxaposbl; 2,5% arapa np 2,5; 10-n 15%. 
caxapo3bl). 

VUccseqopanuio mof_Bepriacb mbiuibua 109 BuyoB, mpescTaBmsaouux BCe, 
12 cekuuih pojga. 

BenuunHa MbibueBblx 3epeH B pose Iris Bappupyer B mpefenax or 45 jo 
140 (150) w. Han6onee Menkumu 3epHamu OOsagatrT Iris graminea L., I. humi-: 
lis M. B., I. ruthenica Ker-Gawl. u nexotoppie Apyrue Bub cekuuu Apogon, 
Benth., Hau6omee KpynHbiIMu — copTosbie dopmpi |. hybrida hort. (Iris ger-. 
manica s. 1.) u Buy cexunn Evansia Benth., ocodenno I. tectorum Maxim. 

B npesenax pofa OOHapyXeHbl IIbIIbUeBbIe 3epHa YeTLIPeX THNOB: a) B OUeP-; 
[aH WWMPOKO- WIM Y3KO-9/JIMNTHYeCKHE, K KOHILAM OoJlee WIM MeHee Cy KeHHBIe,| 
{HOTa OTTAHYTO 3AOCTPeHHBIe, C IWMPOKOH NpopocTKoOBon Gopospzol Ha AuCTadbe; 
10 CTOpoHe 3epHa; 6) CXOAHOTO OVepTAaHNA, HO C JWIMHHOK Ooposfou, 3axojA- 
well 3a KOHUbI MH CMbIKalolleMCA Ha MPOKCHMaJIbHOM CTOpOHe 3epHa, emameny 
ePHO B MepUAMOHaJIbHOK MIOCKOCTH Ha ABENONOBUHKH (puc. |, 2); B)B O“epTaHnH, 
KPYFsble WIM ClerKa yHHeHHbIe, Oes60pos3qunie (puc. 1, 4, 6, 7); r) cxoquoro 
: TIpeAbILVYILMM THNOM OYepTaHHA, HO C SK3MHOH, pacuIeHeHHOM Ha OTJe/IbHbIe, 
; TOH HM MHOM cTeneHu OGoco6seHHbIe «mMMTKH» (puc. 1, &, 9). Tocaequni, 
Il 3epHa C MOIHbIM MpaBOM MOxeT ObIT HaSBaH JIOMRKHOMHOFOOOpOsAHHIM, Tak: 
aK «OOpO3fbm VY Hero eCJIM M CBA8AHbI B M3SBECTHOM Mepe C H3MeHeHHeM OObeMa, 
pHa (rapMoMeraTHad (PyHKUMA), TO COBEPUIEHHO JIMINeHbI OCHOBHOK PyHkun 


* Becb coOpanublii MaTepnad O MblIbue SyeT OMYOJIMKOBAH B MOATOTOBAeMOM K TeyaTH: 
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{IPOPOCTKOBOM Sopossbl, TAK KaK He CJly2KaT MECTOM BbIXOJ\a IbIIbLeBOK TpyOKu 
KOTOpasd, Kak MOKa3asiM HaOMOeHHA Ha 2XHBOM OObEKTe, CMOCOOHa BO3HHKAaTh 
B JKOOOK TOUKe NOBeEPXHOCTH 3epHa. 

Emme 3 6ompuieli cremeHu, YeM (OpMa, pa3sMep MH XapakTep IIpOpocTKOBOK 60- 
pO3Jbl, BaApbupyeT y 3epeH cTpoeHHe 9K38HHbI (CM. puc. 1). | 

DKuBble MbIWIbIeBbIe 3CPHa HCKJIOUMTEIbHO YYTKO pearMpyioT Ha BUlaxKHOCTb. 
Tak, mbutpua Iris lasica Abl. npu tremnepatype 18—20° npexpacno mpopacraer 
Ha MOBepXHOCTH CyXOro MpeAMeTHOrO CTeKJIa B TOM CJIydae, eCIM TlocseqHe 
moMemleHos uaiky Ilerpu, {HO KOTOPOH NOKpbITO CuIerKa yBJ1axKHEHHOH (PUJIbTpO-: 
BaJibHoH Oymarol. IIpH oOubHOM yBuaxKHeHHH OyMaru 3epHa MOKpbIBaIOTCA! 
(IJICHKOM Bar, BbISbIBAaIOIel IpeKpallleHHe y HAX KH3HeeATebHOCTH, Orpom-; 
Has ajcOpOMMOHHaA CHOCOOHOCTH 3epeH Ip ciao MpoUKOCTH Hapy2xXHOH 06o-- 
JIOUKH OTPHUATeMbHO CKA3bIBaeTCA Ha NpOpaulMBaHHH MbWIbUbI B XAAKHX cpe-- 
wax. 

“Tpwoxibl NOBTOpeHHbIe OMbITb! MpOpallMBaHHA blWIbubl 23 BUOB HpHcal 
B BOJHbIX PacTBOpaxX CaXapO3bl YNOMAHYTOM BbIMe KOHLeCHTpaluH He yBeHYa-> 
Jucb ycnexom. JIa OOJbINHHCTBa BHAOB Upuca HanOosee HayexKHOH cpesou! 
AJA MpOpaulMBaHHA MbLJIbUbI OKasasICA 2—2,5%-BOMHbIN PacTBOp arapa, Cojep- | 
ikammuh 10—15% caxapo3bl. 
'  OMbITHI Ha MPOMOJMKUTEMBHOCTh %KUSHECHOCOOHOCTH MbWIbILbI NOKa3a/IH, ITO) 
y aOcomoTHoro. GOJIbIMHCTBA BHAOB IiblWIbla HPHCa, 3aKIOUeHHaA B TepraMeHT- | 
Hible WaKkeTbl H OCTaBJIEHHad B YCJIOBHAX KIO KOMHATHI, BIMOIHeE HaexHO 
COXpaHsJia CBOIO KH3HEHHOCTb B TeyeHHe O—7, a y OTAeNbHLIX BuAOB 10 cyTOK, 
(Iris Kaempferi Sieb.). B skcukaTopax, 3allpaBJIeHHbIX MpOKaJIeHHbIM XJIOPH- | 
TbIM KaJIbUHeM, pH Temnepatype 16—18° akTuBHasa xX H3HeECIOCOOHOCTb y MbI- 
JWbUbI COXpaHsANach WO 25—30, a y OTAeMbHbIX BUOB WO 50—60 cytTox (I. ruthe- 
nica Ker-Gawl.). 

V3 apyrux oco6eHHoctelt MbIIbUbI MpHca CulefyeT OTMETHTb Hasuaue y cibepo- 
HANbUbIX, Oe3OOPO3MHbIX VIM JMOXRHOOOPO3AHbIX 3ePCH MOBbILeHHOH CmOcoG- | 
mocTH K HaOyxanuio. Kpome Toro, y TblIbleBbIX 3epeH STOTO THMa (pyHKIHA 
MPOPpOcTKOBOH OOposbl BIMOJHAeTCH BCeH MOBeEpXHOCTbIO MHKpOCHnOppl, 

PesyJIbTaTbl H3yYeHHA IIblJIbUbl pW COMmOcTaBJIeEHHM C UCCIe,OBAaHHAME 
APYTUX OpraHoB Upuca awT OCHOBAHHA JIA CJIEMYIOULAX BbIBOJOB: 

“ 1, Poy Iris ne cleqyer cuntaTb B YnCIe posoB cem. KacaTuKOBbIx, OONajlaro- 
WIMX Mb bILOM MpUMHTHBHOPO CTpoeHuA, Kak 9TO ClesaHo JI. A. Kynpuanopoii (4). 

2. MopdoOnonornyeckanA HEOMHOPOMHOCTh MIbLIbILbl HPUCa FOBOPHT HE TOKO 
O TeHeETHUECKOM HEOMHOPOMHOCTH pola, HO VM O HaJIMYHH PpeAKOM SBOMIOMNMOHHOU 
NOABUXXHOCTH CaMOM TIblIbIbI H, B MepBylo O4epejb, ee 9K3MHbI, KOTOPaa y OT- 
JIQIbHbIX BUOB MIpeTeprieia OOJIbIINe H3MCHEHHA B CBOEM CTPOeCHHH, YM OCTAJIb- | 
Hble PeHepaTHBHbIe WH BereTaTHBHble Opranbl pacrenult. B KayecTBe mpumMepa 
MOXHO yKasaTb Ha Iris pumila L.u I. furcataM. B., a raxxe I. Hoogiana Dykes | 
wl. Korolkowi Rgl. Kaxkyaa u3 9THX Tap COCTOUT 43 OMM3KO POACTBEHHbIX BH- 
JOB, MOUTH He OTJIMUMMbIX M10 JIMCTbAM, KOPHAM, KOPHEBHULAaM, MOjaM uM CeMme- 
HaM, HW TeM He MeHee Mbiubila Iris pumila (puc. 1, 5) c ee GopoxapyuaTou sK3nHON 
pe3kKO OTJIMUHAa OT TbIIbUeBbIX 3epeH I. ee KOTOPbl€ OTHOCATCH K IbIJIb- 
I6éBbIM 3epHaM Tua I. germanica (puc. nao) 

[IbitbueBble 3epHa Y BUOB BTOpOu tien XAPAKTePU3YIOTCA HasIM4HeM eLle 
66NbIIMX OTIMUMH, a HMeHHO, MbiIbue 1. Hoogiana cBolicTBeHHbI (opMa 3epHa | 
We CTPOeCHHe 9K3HHbI MbIIbILbI [. germanica (pc. 1, 3), B TO BpeMA Kak MblWIbla 
I. Korolkowi uMeer copceM uHyI0 (OpMy HW CTpoeHHe 9K3HHbI (pu. |, 6). 

3. B rectpo KapTune OcoOeHHOCTel, CBOHCTBEHHBIX IIblIbUe Upuca, Cc JO- 
€TaTOUHOH YETKOCTbIO TIpOCJexKUBAeTCA OCHOBHOM MYTb 9BOJIOMMOHHbIX H3Me- | 
HeHHM, MpOHeHHbIX bIIbIeBBIM 3EPHOM. OTOT NyTb ObiJl CBA3aH C YCHJIEHHON, | 
eC MOXKHO Tak CKa3aTb, SHTOMOPHMH3alMeH pacrenusd. IIpHmMenuTenbHo Kk} 
MIbUIbILe OH BbIPAasHJICA B TeHJCHUMU, HallpaBsIeHHOl K YTOHYeHHIO OCHOBAaHHA | 
9K3MHbI 3a CueT YBeJIMYeHHA  39JIEMCHTOB €€ CKYJIbIITYpbl. OTOT MyTb | 
M3MCHeHHM PHBE K BOSHHKHOBEHHIO 3€peH, HajleeHAbIX OopojaByaroi, LUMMT0- | 
BaTOH MB TOM HIM HHO CTeneHH (bparMeHTHpOBaHHOH SK3HHOM. Jlanpueiinee | 
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Puc. 1. Ilbimpuesple 3epua: /— Iris graminea L. c TIPOKCHMaJIbHOH (culeBa) MH  HC- 

tanbuol cropoubl; 2 — I. ventricosa Pall. c MIpOKCHMAJIbHOM (CleBa) H AMCTaJIbHOH CTO- 

poupl; 3— |. germanica L.; 4 —I. Kolpakowskiana Rgl.; 5 — I. pumila L. ; 6 — 

1. Korolkowi Rgl.; 7 — I. kumaonensis Wallisch; 8 — I. vicaria Vved.; 8a — fle- 
Tab ckyibitypbl; 9 — I. alata Poiret; 9a — Metab CkyJIbMTypbl 
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yCHJleHHe Tipollecca pekyKWHH IK3HHbI MpHBeO K YTOJMLEHHIO WH yBeHYeHH 
{IPOUHOCTH HHTHHbI MU K BOSHAKHOBeHHIO CPepOHabUbIX, Oe3O0pO3AHBIX 3epeH 
B KpaltHuX CBOMX BapHaHTax MOUTH JIMINeHHbIX 9K3HHbI (puc. |, 4, 6, 7). | 

Kak HM cTpaHHo, HanOoslbulad peyKUHA SK3MHbI y ITIbWIbIeCBbIX 3epek 
upuica CBA3aHa c HaMOovbilel apufHocTbio ycuoBuh oOuTanus. B nombs3y 
TakOl CBA3H ABJICHMH TOBOpAT IpHMepbI c MbIIbUOM Iris pumila L., I. Koroll 
kowi Rgl., 1. Ewbankiana Foster u orgactu I. Kolpakowskiana Rgl., o6uTato) 
iMX B HavOomee 3aCYUIWIMBbIX YCOBHAX apeaslOB COOTBETCTBYIOINMX CeKIMH! 
He MeHee MOKa3aTeJIbHbIM IPpHMepOM ABJAeTCA HM CTPOCHHE IIbIIbIUbI C SKSHHOH! 
pacwIeHeHHOH Ha OTeJbHbIe IWHTKH, CBOHCTBEHHOM BUaM KpyNHOM M MOHOJIMT! 
Hol cekKiMH Yuno, TakKxKe IpHypOveHHOH B OCHOBHOM CBOeli MacCe BHJOB K 3ai 
CYLWUIMBBIM yCiOBHaM Eppa3HaTcKoro KOHTHHeHTA. 

OrmeveHHoli OcOOeHHOCTHIO bbb! OOMaaoT JaslekKO He BCe BHAbl HpHcal 
MIpOMSpacTalollve HbIHe B 3aCYINJIMBbIX pawoHax, a TOJIbKO BHbI scpemepouy 
HbIe 110 CBOeH MpHpoye u cbunoreneTHuecKH HanOosee MOsOBIe. BeneqcTBue 
paHHero MepHojla UBETEHHA BECHOM CO3peBaHHe MbIVIbIbI H BbINOJIHeHHe e10 CBOer 
(PYHKUMM MpOMCXOJUT y STHX BUOBB MepvOd, KOra B MOUBE MH BOSAYXe 3THX Palio) 
HOB HMMeeTCA elie BIOHe JOCTATOUHOe KOMMUeCTBO BATH. | 


Boranwyeckul wucrutyt uM. B. JI, Komaposa Tocrynnio 
Axayemuu uayK CCCP 20 V 1956 
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PHTOMATO/JOPHA 


Yaex-koppecnongzent AH CCCP H. A. KPACHJIBHHKOB u M. A, KYBJINLIKAS 


MHKPOBHbIE TOKCHHbI H AHTHTOKCHHbI B OBPA3OBAHHH 
XJIOPO3A Y BHHOrPAJHON JIO3bI 


Sadolepanve BHHOrpasHOW JO3bl, H3BeECTHOe TOA HasBaHHeM «xsOPO3» WIK 
<OsleqHaad HEMOUb» HU “KEJITYXa», WHPOKO pacmpocTpaHeHo Mu JaBHO OplwIO v3- 
BECTHO. Ora OoOMe3Hb MPHHOCHT 3aMeTHBI yulep6 BHHOrpasHbIM xossiicTBaM, 
OHA NOHWKaeT POCT pacTeHHA MH ypoxah BuHOrpaga. Bonesnb nposBsserca 
B TO*KeJITeEHHH WU HeEOOJbIUOH Kyp4YaBOCTH JIMCTbeB C MOCMeyIOUNM mMocBeTJIe- 
HHeM HW Jlaxke moOeeHHeM UX, NOOerH TOHKWe C YKOPOUeHHbIMM Mex*KOY3IMAMU 
M C OOJbIIMM KOJMYeECTBOM KOPOTKHX TlacbIHKOB. BoJibHble KyCTbI H60 COBCeM 
He IJIOMOHOCAT, JIHOO OOpasyioT MaJloe KOJHYECTBO rpo3sjelt C MEIKUMH ATOJaMu, 
MMeIOIIMMH YacTO pasMepbl He Oolee TOPOUIMHBI. 

IIpnunnbl x0po3a oO CHxX Nop He ycTaHoBsieHb!. Mmerorcs pa3ssMuHble mpes- 
NOJO%KCHHA, B OCHOBHOM OHH CBOAATCHA K NpecTaBJIeHHIO O HapylleHHHu (:pu3vos0- 
THM WHTaHHA pacTeHHA Kak pesy.IbTaTe HeOarOMpHATHbIX MOUBEHHO-KJIMMAaTH- 
yeCKHX BOSeHCTBHH. OAHU HCCeOBaTeMH OOBACHAIOT XOPO3 HeOcTaTKOM 
WJIM H3ObITKOM B MOUBe TeX JIM ApyruxX 9IeEMeHTOB NMTAaHUA, Apyrue NpHMHucHl- 
BaloOT eFO COCTOAHHIO BJlayKHOCTH TOUBbI (NepeyBJaKHeHHIO JIM, HaoOopor, 
BbICbIXaHHIO). CorsacHO 3THM B3rJidaM, MIpOBOJATCA WH COOTBETCTBYIOMINe Mepo- 
IIpHATHA: B MOUBY BHOCAT Tpesmosaraemple HefOcTarollHe IICMCHTb! NMTAaHHA 
(MaKpO- H MHKPO9JIeEMeHTHI), YOOpAIOT ee ipenapaTaMu %*Kele3sa, MEM, KaJIbILMeM 
M JIPYrMMU BeLLeCTBAaMH; YJIYULIAIOT BOJHbIM pexKHM H T. Jl. OHaKO BCe 3TH Me- 
pONpHATHA He [aor Hafeawlero sexta. 

T]o Haulemy MHeHM10, ABJICHVE XJIOPO3a BHHOrpafHOU JO3bI BbISbIBAeTCA pas- 
JHMUHBIMM MpHavnHamMu. OHO u3 HUX ABJIAeTCA MUKpOdNOpa pHusocHepbl, Te 
BUJbI MAKpOOOB-HHTHONTOPOB, KOTOPbIe OONTAIOT Ha KOPHAX, IPOHMKAIOT B KOp- 
HM WM OOpasy1oT TAM TOKCHHBI (?). 

Visyyas ABJleHuA XOpO3a BUHOrpagHOli O3bl B Cpeyueit Asi, Mbl ycTaHo- 
BHJIM, UTO OH TECHO CBA3AH C Pa3BHTHEM B KOPHEBOM TKAHH ee rpHOoB u3 poja 
Fusarium. 97u rpv6p! o6HapyxHBaIOTCA MOUTH BCera Ha NOBeEpXHOCTH KOpHeH, 
IpHyeM y 30POBbIX pacTeHHH OHM CocpeOTOYeHbI B KOPKOBOM YaCTH KOPHA, 
ay XJIOPO3SHpOBaHHbIX MULE MpOHUKAaIOT BO BHYTpeHHiow 4acTb ero. HanOonee 
yacto BcTpeyaiorca Fusarium culmorum, F. solani, F. equisti u F. scirpi. 
V3 stux 4 BuyoB nepBblii opraHu3M mpoHNKaeT Oowee ryOoKO HM pasBuBaeTcA 
6olee HHTCHCHBHO B KOpHeBOH TKAHH. OH — e{MHCTBeEHHBIM W3 BCeX HaleH- 
HbIX—HOJHUMaeTCA OT KOpHeH JO YOMOBKH KyCTa M MpOHH3bIBaeT TKAHH 
wiTamOa. 

Ha3paHuble rpvObl, KaK M MHOrHe [pyrue us poga Fusarium, oka3aiMcb 
OUCHb TOKCHUHBIMH 110 OTHOLUEHHIO K BUHOrpagHon Jose. Ec B KyJIbTypaJIbHy10 
MKUKOCTb UX NOPPy3HTb YepeHOK CpesaHHOFO KYCTA. TO MOBOJIbHO ObICTPO JIMCTbA 
yBajaioT H OTMUpaior. Ha vyOykKax C HeENpOpOclIHMH NOYKAaMA NOC Je{HHE He pas- 
BUBAIOTCA MIM pa3BHTHe MX 3aMefIAeTCH, MpOTeKaeT HEHOpMasbHO, OOpaso- 
Bapliuecn noberu 3acpixarior. IIpu npopaliMBaHHw YepeHKOB B PacTBOPe C TOK- 
CHHAMH 3aMeIseTCA OOpa3s0BaHHe KOpHeH. Hepegko OHM COBCEM OTCYTCTBYIT. 
Uem Goble TOKCHHa B KYJIbTYPabHOH XKHAKOCTH, TEM ABJICHHe OTPaBJIeHHA 
yyOYKOB BbIPaxKeHO CHJIbHeH. 
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Maspie KOHUCHTpallMH TOKCHHOB IPH JWIMTeJIbHOM BO3eCHCTBHH BbISbIBAaIOT 
ABJICHHA XOPOIO BbIPAaxKeHHOTO XMOpoOsa. OOpasoBaHHe ero OTMeYAaJIOCb y CeH- 
Il€B BHHOrpajla, BbIPOCIUHX KaK B CTCPHJIbHbIX, TAK H B HECTePHJIbHbIX YCJIO- 
BUAX. XJOPO3 MOABIAeTCA CHaYaa Ha CeEMAMOAX, 3ATEM Ha HACTOAMAX JIM- | 
cTbax. JlanpHefimee BosyelicrBue TOKCHYeCCKHX BeLIECTB BeeT K YBARAHHIO U 
OTMMpaHHio CesHIleB. XOpO3 y BUHOrpaAHON JO3bI NoMysaeTcA MW NpW HCKyC- 
CTBEHHOM 3apaxKeHHH ee KyJIbTypOl rpvOa. SaparxkeHHe IpOK3BOAMIOCb B Hapes 
KOPbl JBYXJICTHUX CaxKeHUEB, TOJIbKO UTO NepecaxKeHHbIX B PPyHT Ha NOCTOAHHOE 
MecTO. ONbITbI NPOBOAMJIMCb Ha [ByX CopTax BuHOrpaya — Myckar u Canepasu. 
Y myckaTHoro copta xsopos Ha JIMcTbAX NosBaacA B 100% ciyyaeB. Y Bcex 
pacTreHuli OTMeyaOcb MOsHOe WIM YacTUYHOe NOpaxenve. Y copra CanepaBy 
NOJOKUTEMbHbIL SddeKT HaGOJasica TOMbKO B 16% cayuaeB. SaparxKeHHble M0- 
6erH K KOHILY BereTallHOHHOrO MepHOfa 3aMeTHO OTJIMUAIIMCb OT KOHTPOJIbHBIX 
3l0pOBbIX pacTeHuli. Mexjoy3iusa y HUX Ob yKOpOY¥eHbI, OTMeYaIOCb OOMJIHe 
TacblHKOB. SUMY TepeHocusIM xy2Ke. OnbITHI 3TH MOBTOPANHCb B TeveHHe 3 eT 
(1950—1952 rr.), 1puuem B pasHble rob! CTeMeHb NOPaXKeHHOCTH HM MPOABJIEHHA 
X10po3a Oplla pasIM4Ha B 3aBHCHMOCTH OT KJIHMATHYUeECKUX OCOOeHHOCTeH rosa. 
Han6ouee CuuIbHOe MOparxkeHve HU XJOPpO3upoBaHHe OTMeYaOCcb B 1950 r., cua- 
Gee B 1951 r. 

Kak mpapuso, ocmaOneHHble BHEWIHHMM BOSJeHCTBHAMHM KYCTbI BAHOrpaya 
MOpaxKaloTcA CHJIbHeM HM B OObIUIeM UNCIIe, a XMOPO3 yY HHX BbIpaKeH pesye, 
yem y 3,0popprx kycTos. Ilo copry MyckaT mpv HCKyCCTBEHHOM 3apa>KeHHH 3a- 
6ouleBaso xmopo30m 100% ocnaOneHHbIX KycToB u 58% 3yopoBbix. Copr Came- 
paBu, NOBHYAMMomy, Oovee ycTokHuHB K TOKCHHaM rpvOos Fusarium. 

I[pupeyeHHble JaHHbIC MOKA3bIBaIOT, UTO IPH OMpeesIeHHbIX YCMOBHAX PpHObI 
H3 pofla Fusarium CBOHMM TOKCHHAMM BBI3bIBAaIOT TOKCHKO3 BHHOrpaHOH JIO3bI 
C ABJICHHeM THIHYHOTO X0po3a. 

B Oopp6e c rprOHbIMH MopaxkeHHAMH HemOXHe pesyJbTAaTbl, KAK H3BeCTHO, 
Nosyuarorca MpH NpMMeHeHHM MUKPOOOB-aHTarOHHCTOB HW MpOAYKTOB UX MeTa- 
Oonu3Ma — aHTuOnoTHKoB (°,*). 
~  Panee OHM H3 Hac ObIO MOKa38aHO, YTO MOXKHO TOMOOpaTh AHTarOHMCTOB, 
AHTHOMOTHYECKHE BeIeCCTBA KOTOPbIX He TOJIbKO TOaBJIAIOT BOZOYAUTeIA 3a60- 
JIepaHuv, HO M HeHTpasM3yroT ero TOKCHHbI. Takoe aHTuTOKcHyecKoe JeHCTBHe 
Tloslyuaslocb B HAllUMX ONbITaX IIpH JICUeCHHH OTpaBJICHHbIX KYCTOB GOepesbt. 
BosOyquTeemM TOKCHKO3a Opis rpHO Botrytis cinerea (°). 

OTOT »%e CNOCOO MbI HCIbITAIH MPH JICUCHHH SKCHEPHMeHTAaJIbHOrO XNOpO3a 
BHHOrpagHOHW JO3bl. CpeqHw aKTHHOMHUeTOB OblIH MOMOOpanbl TakKve aHTaroHu- 
CTbI, KOTOPbI€ AKTHBHO [O0fJaBJIAJIM Ha3BaHHble TpHOb!, BbISbIBAIONINe XOpO3, 
HelTpaJIM30BaJIM HX TOKCHHbI HM B TO Ke BPeMA He NOBperxK au CaMUX pacTeHuh. 
V3 356 BbieseHHbIX MH HMCIbITAHHbIX KYJIbTYP TOJIbKO HEMHOrHe WITAMMbI aKTH- 
HOMHMETOB OOlalasH TaKMMHM CBOlCTBaMH. BoceMb UITaMMOB HCIIBbITbIBAJIMCb 
B OopbOe Cc TOKCHKO30M BHHOrpayHbIX KYCTOB. OTH WTaMMbI ObIJIM: OTHECeHBI 
K CJIEYIOWMM BHaM: WWTaMMbI 2M, 9M, 21 —x Act. griseus, mrammpr 1620 m, 21 mM 
u 76/0 — k Act. globisporus; mramm 21a — x Act. marginatus; mramm 1297— 
K Act. sp. 3 stax KyJIbTyp NPHPOTOBAINCh HATHBHbIe AHTHOMOTUKH (KyJIbTy- 
PaJIbHad KUAKOCTH) C ONpefeNeHHOM AKTHBHOCTbIO H MMM OOpaOaTHIBaNu 3apa- 
*KeHHbIE MH OTPaBeHHble rTpHOamuM uyOyKu BUHCrpaHOl mo3bI. Xopomme pe- 
3YJIbTaTb! OblIM NOYYeHbI B ONbITAX C CarxKeHUAaMH TIpwKUBUUUXCA UyOyKoB. Bce 
WWeCTb HCMbITAHHBIX AKTHHOMMUETOB 3aMeTHO YCHJIMBaIM pocT MoGeroB MH KOpHelt 
y caxkenties copta Mycxar (tTa6m. 1). 

Anajlorvunbie aHHble ObiwIH MosyyeHbI C CaxkeHamu copra Mcxaau B yeu0- 
BHAX MoMeBoro onbiTa. KopHu pacrenult 3aparkasucb rpHOamnu F. scirpi uF. lactis 
M 3aTeM NOMBeprasvcb OOpaOoTKe aKTHHOMMLeTaMH-aHTarouucTaMu, LITAMMBI 
NoNo 16, 21 u 1297, Heneuenpie pactenua Onin mourn Bce MOpaxXeHbl, pasBH- 
BaJIHCb CA60, MOOePH KOPOTKHE, MaJIOMOMLHbIe, OTUETHMBO Obi BbIPAKeH XJIO- 
pos. OOpaoorTanuble 9K3eMIAPbI BLIFAAAeIH SHAUNTEIbHO MOLIHee, HMeENM 6O.Ib- 
1U€ JIMCTbEB HM KOPHEM, XJIOPO3 JIM60 COBCeM He NPOABJAICA, J1M60 OH Obi BbIPAKeH 
clabee, B 34BHCHMOCTH OT IITAMMa aKTHHOMULleTa MH JWIMTebHOCTH oOpadorkn. 
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Taonuunna 4 


BawaHve akTHHOMHIeCTOB Ha NpoOABeHHe TOKCHKO3A y CaKeHIeB 
BHHOrpayHOH JO3bI 


8 3 Kopxu Bec Bir 
8 g WHHa 
Onsit = 
= s g qHcJIO Be Kopueli| mo6eroB 
Re | # oe 
Koutpowb (pacts. Ua- 

Teka) 8) | Sil |p 4s Some ied _ 
Fus. culmorum 40,9 | 40 A | 30 | 40,4) — 
To xe+ Act. 2m ASA: || ‘les? 104 e 43 140 

»  +Act. 20m 144 188 | 103 a | ete 197 

» + Act. 24 98520 )) di 93 Bul |) al ay 


IIpu onpegenenupix KOJIMYeCTBeEHHBIX COOTHOWeHHAX TOKCHHa H aHTHONOTH- 
YECKHX BEIIECTB TOKCHKO3 y paCTeHHH COBCeM He MpOABJAeTCA. 

J\pyrHMH CJIOBaMH, TOKCHHbI, OOpasyemple rpHOamu Fusarium, uHakTHBu- 
PytoTcaA WeIHKOM NpOfyKTamMy MeTa6oJIH3Ma AKTHHOMMLUeCTOB-aHTarOHHCTOB, IIpH- 
4eM He BC€ aHTalOHHCTbl HHAKTHBUPYIOT TOKCHHBI, a TOJIbKO CHeWMasIbHO MOjO- 
OpaHHble. 

I]pusefennpie JaHHbIe MOKa3bIBaIOT, YTO HaGOwOfaeMoe y BHHOrpaqHOu 03bI 
ABJICHME XJIOPO3a MOXKET BHISHIBATbCA FpHOaMH H3 pOfa Fusarium, napasuTupyto- 
MMMM Ha KOPHAX HIM BHYTPH KOpHeh. OOpasyemble rpHOaMH TOKCHHDI BbISbIBaIOT 
OTPaBJIeHHe TKaHeH H HapyllaiwT OOMeH BelllecTB UX. OTH TOKCHHbI HHAKTMBUPYiorT- 
CH MeTaOOMTaMH COOTBETCTBYIONIMX aHTaroHucTos. Ec 9TH aHTaroHHCTbl 
OOWJIbHO pa3BHBaIoTCA B pH30ccepe BUHOrpagHO sM03bI, OHH MOryT HeliTpa- 
JIM3OBaTb Bpef\HOe eHCTBHe TOKCHTeHHBIX pHOOB H MpesynpeAuTb sadomeBanue 
pacTeHua. 

Ham KaxkeTca, 4TO TIpMBeeHHble 3fecb (PakTbl HaMeYalOT HOBbIe MYTH HCcwe- 
JOBATeIbCKOH PaOoTH! AVIA paspelieHHA ITHOMOPHU X.10PO3a BUHHOrpagHOU JOSHI. 


Tlocrynusio 
16 IV 1956 


UHMTHPOBAHHAA JIMTEPATYPA 


1H. A.Kpacuabuu kos, JAH, 90, Ne6(1953). * H. A. Kpacuabun kos, 
Vi3sn. AH CCCP, cep. 6uvou., No 2, 14 (1954). * E. A. Pa3suuunu a, MuxkpoOnonorus, 
11, 3 (1942). 4S. Tl. X yaa KkoB, Muxpo6uonorus, 4, 143 (1935). 
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4ornann Akangemuu nayx CCCP 
1956. Tom 110, No 4 


SOOJIOPHA 


tO. TF. AJIEEB 


O ®YHKUHOHAJIBHOM 3HAYEHHH BOKOBOLO 
({TOPH3OHTAJIBHOLO) NOJIOKEHHA TEJIA Y KAMBAJIOOBPA3HbIX 
(PLEURONECTIFORMES) 


({Tpedcmaeaexo akademuxom E. H. Taeaoecxum 26 1V 1956) 


YuioujeHHe Tea, WpeBpallenve ero B JIMCT, ABJIAeTCH OMHYM H3 HanOosee 
cBoeoOpasHblx IpHcnoco6eHul pbi6 K NpHAOHHOMy OOpasy xKu3HH. AfanTuB- 
HO€ 3HAYEHHE YIVIONeCHHA Tesla y IPHAOHHbIX pbIO (Bathoidei, Pleuronecti formes 
M ip.) COCTOHT Npexjle BCerO B MACKHPOBKe IPH HAXO*KACHHM pbIObI Ha PpyHTe. 
OcoOeHHO HHTepecHblii MpuMep ajantalun mpescrapaer cobow GoKoBOe (ropH- 
3OHTAJIbHOe) NOJIOHKeHHE Tela y KaMOaTOOOpasHbIX; OVEBUHO, (PYHKIUMOHAIbHbIN 
CMBICJ €rO He OfpaHHYMBaeTCA YIVIOWLEHHeEM Tesla, MOCKOJIbKY MocsleqHee MO*KeT 
ObITh JOCTHTHYTO HM MOcTHYTaeTcA B JelcCTBUTeMbHOCTH (B TakHx rpynmax, Kak 


Puc. 1. Pleuronectes flesus, cuqamjad na rpyHTe: ad — B nosoxKeHHH 
BpeMeHHOTO MpHseMieHusA, 6 — B NoNO*KeHHM WINTebHOrO TIpHsem- 
> JIeHHA 


Bathoidei, Gobiidae, Lophioidei u yp.) Takxe MyTeM jOp30-BeHTpaJbHOro 
coKaTHA Tesla Oe3 HAapyWeHHA ero OOLIYHOM OPHEHTHPOBAaHHOCTH B IpOCTpaHCTee. 

Jisuxkenve KamOa u3y4eHO HaMM Ha mpuMepax Pleuronectes flesus luscus 
Pallas (Pleuronectidae), Rhombus maeoticus (Pallas) (Bothidae) u Solea nasuta 
Pallas (Soleidae) nyrem HaGsrojleHuii 3a [[BM2KeHHeM STUX pbIO B AKBapHyMaX. 

Tipu Ha6m0feHuu 3a KaMOaOH TIpexye Bcero OOpamaeT Ha ceOA BHUMAHHE 
Ta JIErKOCTb, C KOTOPOH OHA OTPbIBaeTCH OT rpyHTa u caguTCH Ha Hero. CuseTb 
Ha PpyHTe KaMOaJla MOXKET B IBY X MOJO*KEHUX: B MOJOXHKEHHN BPCMEHHOTLO IpPH3eM- 
JIeHWA VM B MOJOKCHHU JVIMTebHOTO MIpH3eMJleHHs. 

B nonoxKeHuH BpeMeHHOrO npHsemseHua (puc. 1,a) nepeqHui uM 3aQHun KOHULDI 
Tela IIPHNOMHATHI, BCe TeO JlaTepaJIbHO COrHyTO M ONMpaeTcA Ha pyHT He- 
MHOFHMH TOUKAMH CJIelOi CTOPOHH!; B 9TOM CJlydae KacaeTCA PpyHTa TOJIbKO CpaB- 
HUTebHO HeOOMbDUIOH CpeqHHH yYacTOK OOKOBO NOBepXHOCTH Tea HW MMCTAMb- 
Hble KOHILbI CpeqHuXx (yAJIMHeHHBIX) Jy4¥elt CNMHHOTO HM aHaJbHOTO M1aBHHUKOB. 
‘V3 storo 1olomwKeHUA KaMOaJa C 3AMeUATEJIbHOM JIErKOCTbIO «B3IeTAeT» C TPyHTa, 
elCTBYA [Il STOFO JIMIb CpeHHMM Jy4aMM CIMHHOTO WM avaJIbHOrO MWaBHH- 
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KOB — OTrH6as HX BHHS (B CTOPOHY culenol CTOpOHb!) H Hasaq. OMHOTO CHJIbHOTO 
yapa yKa3aHHbix syyeli JOcTaTOUHO JIA OTeNeHHA KaMOaJIbI OT TpyHTa, Tak 
KaK [IPH BbITHYTOM MOJOMKeHHH Tela, KOra NepeqHHM KOHEL erO IPHNOMHAT, 
cusla JOOOBOrO compoTHBueHHa (puc. 2,F) uMeeT COCTaBJIAIOMLYyIO, HallpaBJieH- 
Hy!o BBepx (puc. 2,A). 

B nosoxKenHn JWIMTebHOrO Npusemienusa (puc. 1,6) Te0 KaMOaJIbl KacaeTcH 
rpyHTa Bcew Clemo NoBpepxHocrbw. IloqHATHIO CO AHa B 9TOM Cilydae NpeAUe- 
cTByeT TlepexO K HOJIO%KeHHIO BPEMCHHOTO IIPH3eMJIeHHA. 

JIlyum CNMHHOPO M aHaJIbHOrO TWlaBHHUKOB y KaMOaJI CBOOOJHO HaKJIOHAIOTCH 
He TOJIbKO B IIpOJOJbHOM, HO H B NOMepeyHOM HalipaBslenuu. OTKMOHAA CpeqHne 
(HanOouee JJIMHHbIe) YUH CIMHHOPO MlaBHHKa Buepe HW BHHS, a CpeyHHve JIydh 


Puc. 2. Pleuronectes flesus; cxema mpyoxKeHHA CHIbl JOOOBOrO 
COMpOTHBJICHHA B MOMeHT OTJeeHHA OT rpyHta. F — cua mo60Bo- 
ro conpotuBienus, A u B — ee cocraBsmsriouHe 


aHaJIbHOrO IWlaBHHKa Ha3ajl H BHY3, CHAAllad Ha PpyHTe KaMOawla, OcTaBaAcb 
Ha OJHOM MecTe, MOBOpauNBaeTCA B CTOPOHY CNMHHOTO Kpax; pH OOpaTHoM 
jelictBuu syyeH (B CMMHHOM TvaBHuke — Hasaj, B aHaJibHOM — Brlepefq)— 
B CTOpOHY OprowiHoro Kpas. 

Ipyauple muiaBHuku y KaMOaJi HrpaicT POJIb BEPTHKAJIbHBIX pyseH. Bo Bpema 
HOBOPOTAa B TOPH3OHTAJIbHOM MOCKOCTH TpyHble MWaBHHKM OTBOAATCA OT Tea 
HW CTABATCA MOM YFJIOM K MpOMOMbHOK OcH Tela. PpyHble NaBHUKU HrpatwT TakxKe 
H pOJIb JIOKOMOTOPHBIX OpraHoB, HO 9Ta UX (PPYHKIMA ABJIAeCTCA BTOPOCTeneHHOH. 

Tlopopotpl B BepTHKAJIbHOM MJIOCKOCTH OCYMIeCTBIAIOTCA MYTeM JlaTepaJb- 
HbIX CrHOaHHul Tesla; STH NOBOPOTH! KaMOasa BbIMOIHAeT C OOMbIUIeH JerKOCTbIO 
HM ObICTpOTOH, YeM MOBOPOTbI B TOPH3OHTAIbHOM MMOCKOCTH. 

[I]uapatTesbHble JBYXKeHHA y KaMOaJI, KaK HM Y TpOMayHOrTO OO/bIIHHCTBAa 
pb, NpejcTaBsAIoT COOOIO BOMHOOOPAasHble NWaTepaJbHble U3THOaHuA TYOBMIULA. 
Ojwwako H3rHOaHUA STH MPOHCXOAAT HE B TOPH3OHTANbHOU NJIOCKOCTH, KaK 3TO 
H3BeCTHO JVI OOJIbLIMHCTBa pbIO (1), a B BEPTHKAJIbHOM, MOCKOJbKY TeIO KaM- 
6aJIbl HOBEPHYTO BOKpyr CBOeH MpoOONbHOH OcH Ha 90°. 

Vsrn0aHns TYOBHLLa B BEPTHKAIbHOM MOCKOCTH WIA pHIO- c OOHIMHOM cpop- 
MOH Tesla Golee 3aTPYAHUTeJIbHbI WH COBEPIUaOTCA BO BPeMA J[BHXKeHUA 3HadH- 
TeJIbHO pexKe, ¥eM H3rHOaHHA saTepabuble. Mosromy, ec.IM NOBOpOTHI B rOpHu- 
3OHTAIbHOH TJIOCKOCTH OOJIbINMHCTBOM pbIO BBINOJHAIOTCA B 3HAaUdMTebHOL 
CTeMeHH NOCpeCTBOM JlaTepaJIbHbIX H3PMOaHH Tea, TO MOBOPOThI B BepTHKaJIb- 
HOM MJIOCKOCTH — HCKJNOUNTeIbHO (HIM MOUTH UWCKMNOUNTeMbHO) jelicTBHeM 
NaBHHKOB. [Ip MOBOpOTe B BEPTHKAJbHOM MNOCKOCTH TeNO pbIGbI, BCeACTBHe 
MaloH cruOaeMocTH ero B OP30-BeHTpaJIbHOM HalipaBseHuN, OcTaeTcA IpakTH- 
YeCKH TIPAMbIM (C JOCTATOUHBIM TIpHOMKEHHEM MOXHO IIPHHATS ero TIpPsMbIM). 
B sToM cylyyae Ha Teo pbIObI JelCTBYIOT NONepeuHble CHJIbI peakUMH BOB, 
paBHoyelicTByoulMe KoTOpHIX (puc. 3, fF! u F*) oOpasyror apy c BpesHDIM Bpa- 
ULaIOULHM MOMEHTOM, CTPEMALLMMCA OTKJOHUTb MepeAHHH KOHElL Tela B CTOpOHy, 
MPOTHBONOMOKHYIO TOM, B KOTOPy!o MpoOusBo\UTCA NOBoOpoT (MOKasaHO cTpel- 
KaMM Ha pwc. 3). [Ip nopopore B ropus0HaTaIbHO MOCKOCTH TeNO pbI6BI, 
OmarofapsA JerkoH cruOaeMocTH ero B JaTepasIbHOM HallpaBsennu, usru6aerca 
M10 TpaeKTOPHH, Tak YTO CpeHHHAas OCb Tela MpHoOperaeT KpUBU3HY, Ou3Ky1o 
K KPMBM3He TpaekTOpHA, Oaroqapsx YemMy OTMeCYeCHHEIe BBIILIe MONepeyHble CHIBI 
peaKUHH BObl UMeIOT MHHMMaJbHy!O BelMuMHy. TakuM o6pa3om, oueBuJHO, 
4TO TIOBOPOT, OCYINeCTBIIAeMBIM NyTeM u3srHOaHHA BCero Tea, 6omee 3JKOHO- 
MHYeH, YM BbITIONHACMBIM IPH MOMOLUIK pyweH, Kora TeO OCTaeTCA TpsAMBIM, 
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Q6 92TOM cBHJeTeNbCTByeT TakxKe H TO, YTO IPH OpilcTpbIxX MOBOpOTax B BepTH- 
KaJIbHOM MJIOCKOCTH (B YaCTHOCTH BHH3) MHOrHe pbIObI MOxKaTCA Ha OOK Hu OCY- 
WICCTBJIAIOT NOBOPOT NyTeM JlaTepabHOro H3srHOanua TyIOBUIA. Mbi HaGmofasHn 
9TO y MpeycrapuTeneh poyosp Esox, Rutilus, Leuciscus, Alburnus, Chalcalbur- 
nus, Carassius, Cyprinus, Trachurus, Sarda u Muorux ypyrnx. 

Jina ppi6, He BeqyNIMX MpHAOHHOrO OOpasa 2XU3HH, B Mpollecce ABHKeHHA 
NOBOPOTHI B POPH3OHTAIbHOM H BEPTHKAMIbHOH MOCKOCTAX ABIAIOTCH OMMHAKOBO 
BePOATHBIMH. 

PpiObl NpHAOHHBIe, B TOM YHCIe HM KaMOaJIbI, YacTO Nepexo,auMe OT MWaBaHHsA 
K He€MOJBHKHOMY MpeObiBaHHlo Ha FpyHTe, Yallle COBepialoT MOBOPOTH! B BEpTH- 
KaJIbHOH MJIOCKOCTH, YeEM B TOPH3OHTAJIbHOH. B 3ToM clyyae MOBOPOTHI B FopH- 


—= 
=-- 
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Puc. 3, Cxema npHoxeHuA CHI JOGOBOrO COMpOTHBJeHHA, AelicTByOUHX Ha pblOy 

IIpH MOBOpoTe B BepTHKaJIbHOH MocKocTH. F! nu F? — papnofeticrByromne cH 

slo6oBoro conpoTuBseHua; A, Bt, A? u B2— ux cocraBusiomue; c — WeHTp TA- 
2KeCTH; MYHKTHPOM H3800paxkKeHa TpaekTopHaA, 


3OHTAIbHOH HM BePTHKaJIbHOM MJOCKOCTAX TIpH NWaBaHHH Take OfMHaKOBO 
BepOATHbI, OHAKO UYNCJIO NOBOPOTOB B BepTHKaJbHOH MIOCKOCTH HeH30e2%KHO 
YBeJIMUMBaeTCA 3a CUeT BHINOJHEHHA MX MpH mocayKke Ha PpyHT HM OTeueHHH 
oT Hero. TakuM 00pa30M, B 3TOM CJly¥ae NpH OObISHOM NOJOMKeHUH Tesla HanOosee 
yacTO COBepIwaeMbIN BH MOBOpOTOB (MOBOpOT B BePTHKaJbHOM MOCKOCTH) 
BbIMOMHAeTCA HAaWMeHee COBEPIUeHHbIM cmoco6oMm — mocpescCTBOM TIpwMeHeHHA 
pyeH Np MpsAMoM TyJIOBHULe. 

B duasorenese Pleuronectiformes mpeosonenve 3Toro HeCOOTBeTCTBUA CO- 
CTOAIO B OCYIIECTBJICHHH NOBOpOTa Tela BOKPyr ero NpoOfombHOK OcH Ha 90°, 
T. €. B 3aMe€HE JOP30-BeHTPaJIbHbIX H3rHOaHHH Tela WaTepasbHbiMu. IIpu 3TOM 
IWJIOCKOCTb JlaTepaJIbHbIX H3PHOaHHH Tela COBMellaeTCH C BEPTHKaJIbHOHM MJ0- 
CKOCTbIO, OlarofapaA yYemy OOsIeruaeTca HavOoslee YacTO COBepilaeMbIi BUY MO- 
BOPOTOB — IOBOPOTbI B BEPTHKaJIbHOK MyIocKkocTH. K 6oKOBOMy (ropH30HTaJIbHO- 
MY) TlOJIOX%KeHHIO Tela NpeAKH KaMOaOOOpasHbIxX NPHIWIM, Hao NOaratTb, Oyaro- 
aps vacToh 3aMeve Ip NOBOpOTaXx B BEpTHKAJIbHOM MJIOCKOCTH JOp30-BeHTpaib- 
HELIX H3rHOaHHH Tesla NaTepasIbHbIMH, UTO, KaK Mbl OTMCTHJIH, H3BECTHO JIA MHO- 
ruxX pblo. 


CeBacTonosbcKad OnoOOTHYecKadA CTAaHUMA Tlocrynust0 
Akaylemuu Hayk CCCP 8 III 1956 


LWHMTHPOBAHHAA JIUTEPATYPA 
1B, B. Uly ae kuu, M38. AH CCCP, OMEH, 8, 1151 (1934). 
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Hi Aoxnagn Akagemun nayx CCCP 
1956. Tom 110, Ni 4 


ITAPA3HTO/JIOTHA 


b H. A. H3IOMOBA 


O 3APA)KEHHH XHULUJHbIX PbIB PbIBHHCKOrO BOJOXPAHHMJINUA 
JIMUHMHKAMH WHPOKOFO JIEHTELA 
(DIPHYLLOBOTHRIUM LATUM) 


(II pedcmasaexno akacemuxom E. H. Tlasaoscxum 26 IV 1956) 


PpIOMHCKOe BOMOXPAaHMMMe ABJIAeCTCH MOKA OMHAM U3 HavOomee KPyNHbIX 

MCKYCCTBEHHBIX BOJOeMOB CTpaHbl. JloOpiBaeMasd B 3TOM BOMOeME pbIOAa cocTaB- 
JIACT 3HAYHTEIbHYIO YACTb TMI HaceJIeHHA TOPpOJOB HU Ces, pacmoO*KeHHDIX 
mo01M30cTH OT Hero. XUIHbIC pblIObl — cyak, UlyKa, OKYHb, HawMuM — 3aHn- 
MaloT 3HaYHTeJIbHOe MeCTO B yJIOBaX. 
4 Ha sropolt rog o6pasoBpanna BOXpannsinula, B 1942 r. B. II. Cronapospim (?) 
ObIIO MpeAMpHHATO OOcefOBaHHe BHILe HasBaHHbIX pbIO Ha 3aparxKeHHOCTb 
UX JIMYHHKaMH WMpoKOro seHTella — Diphyllobothrium latum. On xKoucraru- 
POBaJl 3HAUHTeEILHYIO 3apaxKeHHOCTb HMM ULYKU, HaJIHMa, MeHbIIyIO OKyHA 
W OTCYTCTBHe 3apaxKeHusA y cyaka. Bosee mo3qHee nccleqoBaHue 9TOFO Ke AaBTO- 
pa (°) 8 1945—1948 rr. Jano oTpHWaTeNbHbIM pesybTaTaT — JIMUYMHKH WMpOKOrO 
JeHTela B pblOax BOJOXpaHHJHa He Opliu OOHapyxeHbl. Tem He MeHee CaHH- 
TapHO-3veMuoorMYuecKHe CTaHUMH WpocmaBcKoH OO. NpofomKatT peru- 
CTPUpOBaThb CyYan 3apaxKeHHA HaCeJIeCHHA WMPOKHM JICHTeLOM. ITO 3acTaBuO 
Hac elle pa3 BepHyTbCA K 9TOMY BOMIpocy. 

B 1954—1955 rr. Hamu ObIIO NpOBeeHO creWHasbHOe OOcjIeAOBAaHHe XUILI- 
HEIX PbIO BOMOXpaHUINMa Ha 3apaxKeHHOCTb JIMYHHKAMM WHpOKOrO seHTela. 
OGcseqoBpaHHe BeOCb MO BCeMY BOJOXpaHMJIMILy, HO PlaBHbIM OOpa30M B pali- 
OHe KPYNHbIX HaCeJIeHHbIX NyHKTOB — ropofosp Yrauya, Mpukuua, Llep6a- 
Kosa, []omexouo-BomoyapcKka, Uepenospua, Becberoucka, a TakxKe NOONH30CTH 
OT pbIOOJIOBELKUX KOJIXO3OB. 

Bce uccweqoBaHHble pbiObl Obi MOJIOBOSpPeJIbIMK HW MMe MpOMbICJIOBbIe 
pasmepbl. Ppi6p! 06bIBasIMCb 43 TpaJloB, cere HM HeBOJOB. Bcero Opi10 OOceNO- 
BaHO 665 ppi6. Bpiio ycTaHOBJIeHO, YTO XHIMIHbIe pbIObI BOMOXPAaHMJIMULa ABJIAIOTCA 
HOCHTCJIAMM JIMYMHOK IWMpoKoro sleHTella. HanOojee sapaxKeHHOH OKa3aJlacb 
myka —70,3% oT 4nca OOceqoBaHHbIx pbiO. [lapasuTbl MoKamM30BaIMCb 
B MycKyslaType, NeveHu Hu uKpe. Uncno vepsBeli B OAHOK ppilde 19—25 9x3. Ha 
BTOPOM MECTe [10 3apaxKeHHOCTH CTOHT OKyHb: 65,7%. JIMuMHKM BCTpeuaJHCb 
TaBHbIM O6pasoM B Myckyslatype (7—10 9xK3.). Hanum s3apaxen na 37,0%. 
B neyenu u MycKyslaType HeKOTOpbIX pbIO Opi0 Wo 17 sM4YMHOK WMpoKOrO JeH- 
vetla. HaumMenee 3apaxKcHHbIM B BOJOXpaHuAUUe ABAAeTCA cyfaK: 2,1%. 

SHauNTebHad 3apax%KeHHOCTb PbIO JIMYHHKAMM WMpOKOFO JeHTella CO3aeT 
yrpo3y pacmpocrpaHenua [udvsINOOoTpuo3sa cpeAnH HaceseHHA MpHJerarouix 
K BOJOXpaHusIMMly FOpoOsoOB HM cel. 

Sapaxenve mOfelt MpOMCXOAMT pH ynoTpeOleHHM B TMULy HeocTaTOUHO 
MpOBapeHHoH uM MpoxapeHHON pplObl. OHaKO TaBHbIM HCTOUHMKOM 3apaxKe- 
HUA CJLYKUT ca6O MOCOMeHHAaA WYYbA MKpa, KOTOPaA AB/IAeTCA M3JOOJICHHbIM 
OJIIOJOM MeCTHOTO HaceJleHHA. 

Jludbunsno60Tpvo3 B palione PplOuHCKOrO BOJOXpaHHJMUa NOJKEH 3acJy- 
KMBATb Cepbe3HOrO BHHMaHHA CO CTOPOHbI paOOTHHKOB 3/[paBooxpaHeHHA. 
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Heo6xouMo MpHHATD CpOUHbIe MepbI JWI MpopuakTHKH H OoOpbObl C STHN 
OTaCHbIM Mapa3HTOM UeJIOBeKa. 

CreqyeT HMeTb B BUY TO OOcTosTembCTBO, YTO Bora yxe MpeBparlaercs: 
B KaCKal BOJOXpaHHJIHUL — OTYACTH 3aMKHYTbIX BOJOCMOB. 

Tlo qanupim A. ®. Komesoi ('), pa6orapmel Ha Bore B paione r. Kyi 
OblilieBa, AupHJIOSOTpHvO3s yxKe HMeeT TaM MECTO HM Cpe/M HaceJeHHA HU CpeyH pbiO} 
IIpapya, 3apaxkeHHOCTb pblO JIMUMHKaMM LWIHpOKOTO JIeHTella TaM CylaOee, 4eM 
B PpiOMHCKOM BOAOXpaHusume. OHakoO, CCH He OyeT IPHHATO COOTBETCTBY1O) 
UMX Mep, TO 3TO 3a00TeBaHHe B YCOBHAX BOMOXPaHUMLL HaleT OlarompusaT: 
HbIe yCOBHA. C OHOH CTOPOHbI, BO3MOXKHO IPOHHKHOBeHHe B 3TH BOJOeMbI 34+ 
PpaxKeHHbIX JIMUMHKAaMK MapasuTa ppl6 v3 PpiOnucKoro BOsOXpannuula. C Apy- 
rOH CTOPOHBI, B CaMHX BOJOXpaHHsMULaX CO3aloTCA OarOMpHATHbIe yCJOBUS 
JWJIA TakHX pblO, KaK UlyKa, OKYHb, ABJIAIOWIMXCA HOCHTeJAMH JIMYHHOK IIH- 
pokoro sieHTela. 


Hay4nHo-nccleqoBaTelbckad Ouowormueckan Tlocrynuao 
cTranuusa «Bopok» um. H. A. Mopososa 25 I 1956 
Axkajlemuu HayK CCCP 


UWHTHPOBAHHASA_JIUTEPATYPA 


1A. ®, Komesa, 3007. xypuH., 31, B. 5, 779 (1952). 2° Be ose Chore proms 
Tp. Jlenuurp. o6uy. ecrecrsoucn., 21, B. 4, 261 (1952). * B. N. Crowsapos, Tp. Teal 
oOm. ecrecrBoucn., 22, B. 4, 160 (1954). 


